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4) Composes de l'imidazol-5-carboxamide, leur procede de preparation leurs intermediaires et leur utilisation 
en therapeutique. 

^7) La presente invention conceme les imidazolecarboxa- 
mides de formuie: 



CO 

o 

CM 




dans laquelle les groupes R, R 1 et Ar sont definis comme 
indique dans la description. 

Elle conceme egalement leur procede de preparation et 
leur application en therapeutique en tant qu'agents antago- 
nistes de I'angiotensine II, utiles dans le traitement de I'hy- 
pertension, des desordres circulatoires et du glaucome. 
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D0MA1NE DE [.'INVENTION : 

La prSsente invention concerne des nouveaux composes de nmidazol-5- 
10 carboxamide, leur proc£d6 de preparation et leur utilisation en thgrapeutique en tant 
qu'ingr^dients actifs utiles dans le traitement de I' hypertension, des d£sordres 
circulatoires et du glaucome. 

15 ART ANTERIEUR : 



On connaTt ddja de la literature un certain nombre de d<§riv«§s de I 1 imidazole 
20 antagonistes de f'angiotensine 11 et utilisables en tant qu'agents antihypertenseurs. 
Les demandes EP-A-253 310 et EP-A-324 377 dScrivent des d<§riv«§s de I' imidazole 
comportant de nombreuses possibility de substituants parmi lesquels une chatne 
insaturge ou des dt§riv6s d'acide en position 5 du cycle imidazole. Les demandes de 
brevet EP-A-403 158, EP-A-403 159, EP-A-425 211, EP-A-535 463, EP-A-535 465 
25 et DE-A-41 32632 dScrivent £galement des actdes imidazolyl-alk^noTques portant une 
chatne insatun§e en position 5 du cycle imidazole; La demande WO-A-91/00277 
d£crit des imidazoles substttuSs portant une fonction aldehyde en position 5 du cycle 
imidazole. La demande EP-A-427 463 d£crit des d«§riv<§s substitu£s N-(imidazolyi) 
alkylalanine portant un reste amino-acide en position 5 du cycle imidazole. La 
30 demande EP-A-437 103 d<§crit des derives de rimidazole-5-(alkyl)carboxamide 
substituSs par des chaTnes carbon<§es. La demande EP-A-503 785 d^crit des d£riv£s 
de I'acide 1-{biph^nyl-m§thyI)-imidazoIe-5-carboxyiique substitu^s en position 4 du 
cycle imidazole. La demande JP-A-89 113 372 d<§crit des derives de l f imidazole-5- 
carboxamide doues de propridt£s fongicides. 

35 



2 



2707641 



BUT DE L'INVENTIQN : 



Aucun de ces documents anttrieurs ne dtcrit ni ne suggSre des d<§riv<§s de 
rimidazole-5-carboxamide dont la fonction amide est substitute sur I'azote par un 
groupement tttrazolyie. II s'est av<§n§ que de tels dtrivts montraient une excellente 
activity antagoniste de I'angiotensine II. La prtsente invention propose done des 
ddrivds de nmidazole-5-carboxamide portant un groupement tttrazolyle en tant que 
substituant de ia fonction amide. 



QBJET DE L 1 INVENTION : 



Les composts de I'invention sont caracttrists en ce qu'ils sont choisis parmi 
I'ensembie constitut par : 

(i) les imidazole-5-carboxamides de formule : 




dans laquelle : 

- Rt reprtsente un groupe n-propyle ou n-butyle, 

- R reprtsente : 

* un groupe CO2R2 dans lequel R 2 reprtsente : 

- Tatome d'hydrogSne, 

- un groupe alkyle en C1-C5 lintaire ou ramifit, 

- un groupe benzyle, 
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- un groupe de formule -CHR3-O-CO-R4 dans lequel R 3 
repr«§sente un atome d'hydrog^ne ou un groupe m<§thyle et R 4 repr§sente un groupe 
alkyle en C,-C s !in<§aire ou ramify, un groupe alkoxy en C 2 -C 6 linSaire ou ramifie, ou 
un groupe cycloalkyioxy en C 5 -C 6i 

* un groupe 2-chIoro-ph£nyl-sulfonylamino-carbonyIe, ou 

* un groupe t£trazol-5-yl-amino-carbonyIe, 
- Ar repr^sente : 

un groupe ph£nyle 6ventueliement substitu§ par un ou plusieurs 
des atomes ou groupes suivants : m<§thyle, 1 -mt§thyl-ethyle, phgnyle, chloro, cyano, 
mdthoxy, benzyloxy, trifIuorom<§thyloxy, trifIuorom<§thyle, N,N-dim<§thyl-amino, 
carboxyle, m&thoxycarbonyle, 

* un groupe 3,4-m<§thytenedioxyphenyle, 

* un groupe 3-furanyle, 

* un groupe 2-thtenyle, ou 

* un groupe 2-naphtyle ; et 

{Vi) leurs sels d'addition avec des bases mingrales ou organiques. 

L'invention concerne <§galement I'utilisation en th<§rapeutique de ces composes et 
leur proc<§d§ de preparation. 

DESCRIPTION DETAILLFE DE L f INVENTION ; 



Par groupe alkyle en C r C 5 lin^alre ou ramifte, on entend ici un groupe alkyle a 
chaine hydrocarbon^, lin<§aire ou ramiftee comportant jusqu'3 5 atomes de carbone. 
Par groupe alkoxy en C 2 -C 6 lin<§aire ou ramify on entend ici un groupe alkoxy dont 
la chaTne hydrocarbon^ est lin<§aire ou ramiftee et comporte 2 k 6 atomes de 
carbone. 

Par groupe cycloalkyioxy en C 5 -C 6 on entend ici un groupe cyciopentyloxy, 
cyclopentylm£thoxy ou cydohexyloxy. 

Parmi \es sels d'addition avec (es bases morales et organiques, on pn§f£rera les sels 
d'addition formes avec I'hydroxyde de sodium, I'hydroxyde de potassium, 
I'hydroxyde de magnesium, I'hydroxyde de calcium, i'hydroxyde de lithium, la lysine, 
la cysteine, Targinine, la mono<§thanolamine, la meglumine, la be§taine, la 
dtethyiamine et la dicyclohexylamine. 
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Les composes pn§f<§res de Tinvention sont les composes de formule I dans laquelle : 

- Rl represents un groupe n-butyle, 

- R repr<§sente un groupe carboxyle, un groupe m<§thoxycarbonyle ou un 
groupe 1 -(cyclohexyloxycarbonyloxy)ethoxycarbonyle, 

- Ar represente un groupe 2-thienyle, un groupe 3-furanyle ou un groupe 
ph^nyle (Sventuellement substitug par un atome de chiore, un groupe methyle, un 
groupe m<§thoxy, ou un groupe 3,4-methylenedioxy, 

ainsi que les sels correspondants obtenus par reaction avec une base organique ou 



Les composes de formule I selon I' invention peuvent etre prepares selon un proc<§d<§ 
caract6ris6 en ce que : 

a) on fait r6agir un compose de formule : 



dans laquelle 

- Ri represente un groupe n-propyle ou un groupe n-butyle, 

- R' represente un groupe CO^R^ dans lequei R' 2 represente 

- un groupe alkyle en C-j-Cs, lineaire ou ramifte, 

- un groupe benzyle, 

- un groupe de formule -CHR3-OCO-R4 dans lequei R 3 represente un 
atome d'hydrogene ou un groupe methyle et R 4 represente un groupe 
alkyle en C^Cs, lineaire ou ramifid, un groupe alkoxy en C 2 -C 6r 
lineaire ou ramified ou un groupe cycloaikyloxy en C 5 -C 6 

avec un compost de formule : 



mineYale. 




COOH 



(id 
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-Ar 1 



H — 1 



(HI) 



dans laquelle Ar' represente : 

un groupe phenyle eventuellement substitue par un ou plusieurs des 
atomes ou groupes suivants : methyle, 1 -methyl-ethyle, phenyle, chloro, cyano, 
methoxy, benzyloxy, trifluoromethyloxy, trifluoromethyle, N,N-dimethylamino ou 
methoxycarbonyle, 

* un groupe 3,4-methyienedioxy-phenyle, 

* un groupe 3-furanyle, 

* un groupe 2-thienyle, ou 

* un groupe 2-naphtyle, 

pour former une liaison amide, selon une methode connue en soi, dans un solvant 
organique f comme par exemple le tetrahydrofurane ou le dimethylformamide, et en 
presence d'un catalyseur d'un type connu pour former des liaisons peptidiques, 
comme par exemple le 1,1 '-carbonyl-diimidazole (CD. I) ou le N,N'- 
dicyclohexylcarbodiimide (D.C.C), a une temperature comprise entre la temperature 
ambiante (15-25°C) et la temperature de reflux du milieu reactionnel sous la pression 
atmospherique, pendant 0,5 a 24 heures, et obtenir un compose de formule: 



dans laquelle R 1# R' et Ar' ont les significations indiquees ci-dessus ; et, 



b) si necessaire, les composes de formule V ainsi obtenus sont soumis aux 
traitements suivants: 




a') 
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(i) on saponifie un compost de formule F dans laquelle Tun au moins des groupes FT 
et Ar' repr6sente ou contient un groupe alcoxycarbonyle, selon une mSthode connue 
en soi, notamment en presence d'une base forte comme par exemple une solution 
aqueuse d'hydroxyde de sodium ou de potassium, dans ie dim6thoxy6thane ou un 
alcool comme par exemple le methanol, pour obtenir un compost de formule I dans 
laquelle Tun au moins des groupes R et Ar repr^sente ou contient un groupe COOH, 
ou 

(ii) on d6prot&ge un compost de formule V dans laquelle FT repr^sente un groupe 
benzyloxycarbonyl selon les m^thodes connues de Thomme de Tart, notamment par 
hydrogSnation catalytique en presence d'un catalyseur tef que du charbon palladia, 
pour obtenir un compost de formule I dans laquelle R repr§sente un groupe COOH ; 

(iii) on acyle une arylsulfonamide de formule : 



par un monoacide de formule I obtenu selon Tun des stades (i) et (ii) pr6c6dents, 
dans laquelle R repr^sente un groupe COOH et Ar a les significations indiqu6es ci- 
dessus pour Ar 1 dans la formule in ,selon une m§thode connue en soi, notamment 
en presence d'un rgactif de couplage comme par exemple le N,N- 
dicyclohexyicarbodiimide ou le chlorhydrate de 1-{3-dim§thylaminopropyl)-3- 
£thylcarbodiimide, pour obtenir un compost de formule I dans laquelle Ri et Ar ont 
les significations indiqu^es ci-dessus et R repr^sente un groupe 2- 
chlorophSnylsulfonylaminocarbonyle ou un groupe (t6trazol-5-yl)-aminocarbonyle. 

En variante on peut Sgalement obtenir les composes de formule V ci-dessus 
selon un proc£d£ caract6ris6 en ce que : 



H 2 N-S0 2 




ou le 5-amino-t§trazole de formule : 



H N-c- 
\ 
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(i) on fait rgagir un compost de formule II avec un agent haloggnant comme par 
exemple le chlorure de thionyle pour obtenir le chlorure d'acide correspondant, puis 

(ii) on fait r6agir ledit chlorure d r acide avec un compost de formule m r en presence 
d'une base min&rale comme par exemple ThydrogSnocarbonate de sodium, ou d'une 
base organique, comme par exemple (a pyridine, pour obtenir un compost de formule 
I' telle que d6crite ci-dessus. 

Pour acc^der aux composes de formule II, on pr6conise le proc^de suivant : 
on oxyde un compost de formule : 




dans laquelle R 1 repr6sente un groupe n-propyle ou n-butyle et R 5 reprSsente un 
groupe alkyle en C^-C B lingaire ou ramifte, un groupe benzyle ou un groupe de 
formule -CHR 3 -0-CO-R 4 dans laquelle R 3 et R 4 ont les memes significations que ci- 
dessus dans la formule I, selon des m6thodes connues de I'homme de Tart, comme 
par exemple par reaction avec le chlorite de sodium, en presence d'un solvant tel 
qu T un melange de 1,1-dim<§thyl(§thanol et d'eau tamponnS par du phosphate 
monosodique, pour obtenir un compost de formule II dans laquelle R 1 repr§sente un 
groupe n-propyle ou n-butyle et R' repn§sente un groupe C0 2 R f 2 dans lequel R' 2 
repn§sente un groupe alkyle en C V C S , un groupe benzyle ou un groupe de formule - 
CHR 3 -0-C0-R 4 dans laquelle R 3 et R 4 ont les m£mes significations que ci-dessus. 
Les acides imidazole-5-carboxyliques de formule II dans laquelle Ri repn§sente un 
groupe n-propyle ou n-butyle et R f repr^sente un groupe <§thoxycarbonyle, un groupe 
pentyloxycarbonyle f un groupe benzyloxycarbonyle ou un groupe de formule -C0 2 - 
CHR3-Q-COR4 dans laquelle R 3 et R4 ont les m§mes significations que ci-dessus, 
sont nouveaux et constituent run des objets de Invention. 
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Les imidazoles-carboxaldShydes de formule IV dans laquelle repr6sente un groupe 
n- propyl ou n-butyl et R 5 reprSsente un groupe de formule -CHR 3 -0-CO-R 4 dans 
laquelle R 3 et R 4 ont les m§mes significations que ci-dessus, sont pr6par6s par 
reaction d'un compost de formule IV dans laquelle R n a les m§mes significations que 
ci-dessus et R 5 repn§sente un atome d'hydrogSne, avec un d§riv§ halog6n6 de 
formule : 

CI-CHR 3 -0-CO-R 4 (V) 

dans laquelle R 3 et R 4 ont les memes significations que ci-dessus, en presence d'un 
agent alcalin, comme par exemple le carbonate de potassium ou Thydrure de sodium 
et en presence d'un soivant. 

Pour acc6der aux composes de formule III, on prdconise le proc6d6 suivant : 
(i) on fait r6agir un aldehyde de formule : 

Ar'-CHO 

dans laquelle Ar' repr^sente : 

* un groupe ph^nyle §ventuellement substitu§ par un ou plusieurs 
des atomes ou groupes suivants : m§thyle, 1 -mgthyldthyie, phgnyle, chloro, cyano, 
me§thoxy, benzyloxy, trifluorom<§thyloxy, trifluorom<§thyle, N r N-dim6thylamino, 
m£thoxycarbonyle, 

* un groupe 3,4-(m6thyl6nedioxy)ph6nyle, 

* un groupe 3-furanyle, 

* un groupe 2-thtenyle, ou 

* un groupe 2-naphtyle, 

avec le 5-amino-t6trazole pour former une arylimine de formule : 




dans laquelle Ar 1 a les memes significations que ci-dessus ; 
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(ii) on reduit rarylimine ainsi obtenue selon une methode connue en soi 
comme par exemple avec de Fhydrogene en presence d'un catalyseur, ou avec du 
borohydrure de sodium, dans un solvant comme par exemple le methanol, pour 
obtenir un compost de formule III dans laquelle Ar' a les m§mes significations que 
ci-dessus. 

Les aminotetrazoles de formule in dans laquelle Ar' represente : 

* un groupe phenyle substitue par Tun des groupes suivants : 
4-methoxy, 3,4-dichloro, 4-trifluoromethyi, 4-cyano, 4-dimethylamino, 4-benzyioxy, 
4-(1-methyiethyl), 4-phenyl, 3,4-methyl6nedioxy et 4-trifluoromethyloxy, 

* un groupe 2-thienyle, 

* un groupe 3-furanyle, ou 

* un groupe 2-naphtyle, 

sont nouveaux et constituent i'un des objets de l'invention. lis interviennent en tant 
qu'intermediaires de synthase dans I'obtention de composes de formule I selon 
Tinvention. 

L'invention sera mieux comprise 3 la lecture des exemples de preparation suivants 
dans lesquels le terme "preparation" se refere a I'obtention de tout produit 
intermediate et le terme "exemple" se n§f£re & I'obtention de tout produit de formule 
I selon l'invention. Ces elements sont destines a illustrer Tinvention mais ne 
sauraient en limiter la portee. 

PREPARATION 1 

acide 4-[(2-butvl-5-f ormvl-1 H-imtdazoM -vl) -methyl] benzoigue, 1 -cvclohexvloxvcarbo- 
nvloxv) ethyl ester 

A une solution de 5,54 g (0,019 mole) d'acide 4-[(2-butyi-5-formyl-1 H-imidazol-1 -yl)- 
methyllbenzoique dans 25 ml de N,N-dimethylformamide (DMF) anhydre, refroidie 3 
0°C, sous atmosphere d'azote, on ajoute 0,63 g (0,021 mole) d'hydrure de sodium 
en suspension a 80% dans I'huile mineraie. On agite & 0°C pendant 20 minutes puis 
on ajoute goutte £ goutte une solution de 4 g (0,019 mole) d'acide carbonique, 1- 
chloroethyl cyciohexyl ester (compose diester de formule V oQ R 3 est 1 -chloroethyle 
et R 4 est cyclohexyloxy), dans 5 ml de DMF, puis 0,1 g (6,6. 10" 4 mole) d'iodure de 
sodium. Le melange reactionnel est alors agite a 90°C pendant 21 h. Apr£s 
refroidissement a 0°C, on ajoute 150 ml d'eau. La phase aqueuse est acidifiee 
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jusqu'a pH=6,5 avec de I'acide chlorhydrique IN et extraite par de l'ac§tate 
d'6thyle. La phase organique est lav£e k I'eau, sdchee sur sulfate de magnesium, 
filtrge et concentre sous pression reduite. Le n§sidu obtenu est purifte par 
chromatographie sur silice en £luant avec un melange tolu6ne/ac£tate d T 6thyle 90/1 0 
puis 40/10 (V/V). On obtient 5,35 g (Rendement = 61 %) d'une huiie jaune. 

RMN 1 H (300MHz ; CDCI 3 ; ppm) 

0,79{t,3H) ; 1 , 1 9-1 ,63(m,12H) ; 1,61(d,3H) ; 1,82(m,2H) ; 2,63(t,2H) ; 

4,54(m,1H); 5,67( S/ 2H) ; 6,85(q,1H) ; 7,18{d,2H) ; 7,93{d,2H) ; 7,94(s,1H) ; 
9,64(s,1 H). 

PREPARATION 2 

acide 2-butvl-1 4(4-methoxvcarbonvl-phenvl)methvM-1 H-imidazol-5-carboxvliaue 

A une solution de 10 g (0,0333 mole) d'acide 4-[(2-butyI-5-formyM H-imidazol-1- 
y I) methyl] benzo'fque, methyl ester, dans un melange de 400 ml de tetrahydrofurane 
(THF), 400 ml de 1 ,1 -dimethyiethanol et 170 ml d'une solution 2 M de 2-m6thyI-2- 
but&ne dans ie THF, on ajoute une solution de 30 g (0 f 333 mole) de chlorite de 
sodium et 30 g (0,217 mole) de dihydrogenophosphate de sodium monohydrate 
dans 330 ml d'eau. Le melange reactionnel est agite a temperature ambiante pendant 
20 heures. Le volume de solvant est reduit de 3/4 par evaporation sous pression 
reduite. Le solide predpite est f litre, lave abondamment a I'eau et seche sous vide. 
On obtient 9,72 g (Rendement = 92%) de solide blanc. 
F = 212°C 

En operant de facon analogue a la preparation 2, on obtient les produits des 
preparations suivantes : 

PREPARATION 3 

acide 2-bu tvM -r(4-ethoxvcarbonvl-phenvl)methvn-1 H-imidazol-5-carboxvliaue 
F = 202°C 
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PREPARATION 4 

acide 2-b utvM 4(4-pentvloxvcarbonvl-ph6nvl)m6thvl1-1 H-imidazol-5-carboxvliQue 
F = 168°C 

PREPARATION 5 

acide 2-butvi-1-r(4-ph6nvlm§thoxvcarbonvl-ph6nvnm6thvn>-1H-imidazol-5- 

carboxylique. 
F = 170°C 

PREPARATION 6 

acide 2-butvM -r(4- (( 1 -(cvclohexvloxvcarbonvioxv)6thvl)oxvcarbonvl)ph6nvl)mdthvn- 
1 H-imidazol-5-carboxvlique 
F = 50°C 

PREPARATION 7 

acide 1 4(4-m6thoxvcarbonvi-phenvl)methvn-2-propvM H-imidazol-5-carboxvliaue 
F = 225°C 

PREPARATION 8 

N>(thi6n-2-vl-m§thvl)-1H-t6trazo[-5-amine 

A une suspension de 2,12 g (0,025 mole) de 5-amino-2H-t§trazole dans 30 ml de 
methanol anhydre, on ajoute sous atmosphere d'azote, 10 g de tamis moteculaire 
(0,3 nm) , 2,52 g (0,025 mole) de trtethylamine et 2,8 g (0,025 mole) de thiophfcne- 
2-carboxald£hyde. Le melange rSactionnel est chaufte & reflux pendant 3,5 heures 
puis refroidi & 0°C. On ajoute alors 3 g (0,079 mole) de NaBH^ par fractions et on 
laisse agiter pendant 3 heures & 0°C. Le methanol est ensuite 6vapor£ sous pression 
r^duite. Le rSsidu est dilu6 avec 50 ml d'eau et filtr6. Le filtrat est Iav6 a lather 
(2x25 ml) et acidifi§ jusqu'3 pH = 3 par I'acide chlorhydrique concentre. Le pr£cipit£ 
formS est filtrS, Iav6 £ I'eau et s£ch§ sous vide. On obtient ainsi 1,9 g (Rendement 
= 45 %) de solide blanc. 
F = 210°C 
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En operant de facon analogue a ia preparation 8, on obtient les produits suivants 
PREPARATION 9 

N-(furan-3-vl-m6thvl)-1H-t6trazol-5-amine 
F = 186°C 

PREPARATION 10 

N>((4-m§thoxyph6nvl)mdthvi)-lH-t§trazoN5-amine 
F = 230°C 

PREPARATION 1 1 

N-((3-chloroDh6nvnm6thvl)-1H-t^tra2ol-5-amine 
F = 208°C 

PREPARATION 12 

N-(napht-2-vl-m6thvl)-1H-t6trazoi-5-amine 
F = 234° C 

PREPARATION 13 

N-((3,4-dichloroDh6nvl)m§thvl)-1H-t6trazol-5-amin6 
F = 220°C 



PREPARATION 14 

N-(f4-tnfluorom6thvlDh6nvl)m§thvl)-1H-t6trazol-5-amine 



F = 226°C 
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PREPARATION 15 

5 N-((4-cvanoph6nvnmithvl)-1H-t6tra2ol-5-amine 
F = 230°C 

PREPARATION 16 

10 N-((4-d?m^thvramino-Dh6nvHm6thvl)-1H-t6tra2Ql-5-amine 
F = 213°C 

PREPARATION 17 

15 N-((4-ph^nvlm6thoxv-Dh6nv[)m§1hvl)-1H-t6trazol>5-amine 
F = 223°C 

PREPARATION 18 

20 N-((4-(1 -m6thvl^thvl)ph6nvnm6thvl)-1 H-t6trazol-5-amine 
F = 205°C 

PREPARATION 19 

25 N-((biDh§nvl^vi)m6thvl)-1H-t6trazol-5-amine 
F = 260°C 

PREPARATION 20 

30 N-((3,4-m6thv^nedioxvph^nvl)m§thvl)-1H-t6trazol-5-amine 
F = 220°C 
PREPARATION 21 



N-((4-trifluorom6thvloxv-ph6nvnm6thvn-1H-t§trazol-5-amine 



35 F = 224° C 
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EXEMPLE 1 

2-butvM-r(4-(m6thoxvcarbonvl)ph 
5-vll-l H-imidazol-5-carboxamide 
5 A une suspension de 3,89 g (0,0123 mole) d'acide 2-butyM -[(4- 
(m6thoxycarbonyl)ph6nyl)m<§thyl]-1 H-imidazol-5-carboxylique dans 1 90 ml de 
t§trahydrofurane anhydre, on ajoute sous atmosphere d'azote, 2,19 g (0,0135 mole) 
de U'-carbonyldiimidazole. Le melange nSactionnel est port§ k reflux pendant 3 
heures puis on ajoute 2,45 g (0,0135 mole) de N-(thi6n-2-yl-m6thyl)-t6trazoi-5- 

10 amine. On maintient ensuite le milieu r^actionnel & reflux pendant 3 heures, puis on 
concentre sous pression r&dutte. Le r6sidu est repris avec 100 ml d'eau et acidifi£ a 
pH = 4 avec de I'actde chlorhydrique IN. Le pn§cipit(§ obtenu est filtr§, rince§ k Veau 
et s£ch£ sous vide. Apr§s recristallisation dans I'acState d'Sthyle, on obtient 3,22 g 
(Rendement = 55 %) de solide blanc en fins cristaux. 

15 F = 190°C 

En operant de facon analogue & Texemple 1 , on obtient les produits des exemples 
suivants : 

20 EXEMPLE 2 : 

1- r(4-(m6thoxvcarbonvl)ph6nvl)m6thvl]-2-propvl-N4(thi6n-2-vl)m6thvn-N-r-1H- 
t6trazol-5-vlI-1H-imidazol-5-carboxamide 

F = 191°C 

25 

EXEMPLE 3 : 

2- butv[-1-f(4-(m6thoxvcarbonvl)ph6nvl)m6thvn-N4ph§nvlm§thylI-N-r-1H-t§trazol-5- 
vl]-1 H-imidazol-5-carboxamide 

30 F = 190°C 

EXEMPLE 4 : 

2-butvl-1-r(4-(m6thoxvcarbonvl)ph6nvi)m6thvn-N-r(furan-3-vl)m6thvll-N-r-1H-t6trazoi- 
35 5-yI1-1 H-imidazol-5-carboxamide 
F = 200°C 
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EXEMPLE 5 : 

2-butvl-1-r(4-(m6thoxvcarbo^ 
5 t6trazol-5-vl]-1H-imidazol-5-carboxamide 
F = 209°C 

EXEMPLE 6 : 

10 2-butvl-14(4-tm6thoxvcarbonvn^ 

t6trazol-5-vl]-1H-imidazol-5-carboxamide 
F = 151°C 

EXEMPLE 7 : 

15 

2-butvl-l-r(4-(m<§thoxvcarb^ 
t§trazol-5-vn-1H-imidazol-5-carboxamide 
F = 192°C 

20 EXEMPLE 8 : 

243utvM-r(4-(m6thoxvcarbonvnph(§nv^^ 
t6trazol-5-vl1- 1 H-imidazol-5-carboxamide 
F = 204°C 

25 

EXEMPLE 9 : 

2-butvM4(4-(methoxvcarbonvHph6^ 
t6trazol-5-vlT-1H4midazol-5-carboxamide 
30 F = 194°C 

EXEMPLE 10 : 



35 



2-butvM-r(4-(m6thoxvcarbo^ 
t6trazo[-5-vn-1H-imidazol-5-carboxamfde 
F = 206°C 
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EXEMPLE 1 1 : 

2-butvl-1-r(4-(m6thox vcarbo^ 

1 H-t6trazol-5-vlM H-imidazol-5-carboxarnide 

F = 213°C 

EXEMPLE 12: 

2-butvl-l-r(4-(m6thox vcarbon^ 
N-[-lH>t6trazol-5-vn-TH-ImidazoI-5-carboxamide 
F = 192°C 

EXEMPLE 13 : 

2-butv[-1 4(4-(m6thoxvcarbonvl)ph6nvl)m6thvi1-N-r(4-(N > N-dim§thvlamino)- 

Dh^nvHm6t hvn-N4-lH>t6trazo[-5-vn-lH-imidazQl-5-carboxamide 

F = 170°C 

EXEMPLE 14 : 

2-butvl-l-r(4-(m6thox vcarbonvn^^ 

m£thvH-N-M H-t<§trazol-5-vI1-1 H-imidazol-5-carboxamide 
F = 202° C 

EXEMPLE 15 : 

2-butyl-Wf4-(m6thoxvcar^^ 
t6trazol-5-vn-1H-imidazol-5-carboxamide 
F = 220°C 

EXEMPLE 16 : 

2-butvl-1-[(4-(m6thoxvcarbonvnDh ^^ 
N-r-TH-t6trazol-5>viMH-imrdazol-5-carboxamide 
F =187°C 
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EXEMPLE 17 : 

2-butyl-H(4-(m<§thoxvcarbo^^ 

t6trazoN 5-vl]-1H>imidazol-5-carboxamide 
F = 170°C 

EXEMPLE IB : 

2-butyl-14(4-(m6thoxvcarbonvl)Dh 6 nvi)mithvl1-N-r(4--(m6thoxvcarbonvl)Dh^nYl)- 
m6thyl1-N-M H-t6traz ol-5-vlT-1 H-fmidazol-5~carboxamide 
F = 200 °C 

EXEMPLE 19 : 

2-butyl-1-r(4Mm6thoxvcarbonvl)Dh^n v |)m6thvll^-r(4-(trmuQrQm6thvloxv)Dh^nvn- 
m§thvl1-N-M H-t6trazol- 5-vl1-1 H-imidazoI-5-carboxamidP. 
F = 191°C 

EXEMPLE 20 : 

2-butYM4(4-(methoxvcarbonvnoh< ^ 

m<§thyl]-N-M H-t6trazo |-5-vlM H-imidazol-5-carboxamide 

F = 210°C 

EXEMPLE 21 : 

243utYM4(4-(6thoxYcarbonvf)Dh^ 
vll-1 H-imidazol-5-carboxamfde 
F = 165°C 

EXEMPLE 22 : 

2-butYl-1-r(4-(6thoxycarbonvl)Dh^ 
1 H-imidazol-5-carboxamide 
F = 184°C 
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EXEMPLE 23 : 

2-butv[-14(4-(pentvloxvcarbon 
-1 H-imidazol-5-carboxarnrde 
F = 181°C 

EXEMPLE 24 : 

2-butyM-r(4-(pentvloxvcarbonvI)n ^ 
t6trazol-5-vl]-1H4midazol-5-carboxamide 
F = 191 °C 

EXEMPLE 25 : 

2-butYl-1-rf4-(ph6nvlm6thoxvcarbo^ ^^ 

mSthvtMV KI H-t<§trazol-5-vlM H-imidazol-5-carboxamide 

F = 203°C 

EXEMPLE 26 : 

2-butvM4(4-(ph6nvlm6thoxvca rbon^^ 

f 1 H-t6trazoI-5-vlM H-imidazol-5-carboxamide 

F = 133°C 

EXEMPLE 27 : 

2-butvl-1-[(4-(1-(cvclohexvloxv carbonvloxv)6thvloxvcarbonvnph^nvl)m6thvl]-N- 
[ph^nvlmithvn-N-n H-t 6trazol-5-vll-1 H-imidazol-5-carboxamide 
F = 130°C 
EXEMPLE 28 : 

2-butvl-l-r(4-(1-(cvc[ohexvlox 

chloroph6nv»)m6thvn-N 41H-t§trazoN5-vl1-1H-imidazol-5-carbQxam 
F = 164°C 



19 



2707641 



EXEMPLE 29 : 

2-butyl-W(4-(hvdroxvcarbon^^^ 
5-vn-1H-imidazol-5-carboxamide_ 

A une suspension de 1,64 g (3,4. 10 3 mole) de 2-butyM~r(4- 
(m<§thoxycarbonyl)ph<§nyl)mgthy^ 

imidazol-5-carboxamide, dans 70 ml de methanol, on ajoute 0,6 g (15.10- 3 mole) 
d'hydroxyde de sodium en solution dans 6 ml d'eau, puis on chauffe a 60°C 
pendant deux heures. On concentre sous pression r<§duite, puis le r<§sidu est 
solubilis<§ dans de I'eau. On acidifie par de I'acide chlorhydrique 1N jusqu'a pH = 
4,5. Le solide obtenu est filtrtS, lav<§ a I'eau et s€ch6 sous vide en presence 
d'anhydride phosphorique. Le produit brut est recristallis<§ dans le methanol. On 
obtient 1,25 g (Rendement = 78 %) sous forme de cristaux blancs. 
F = 220°C 

En operant de facon analogue a Texemple 29, on obtient les produits des exemples 
suivants : 

EXEMPLE 30 : 

H(4-(hydroxycarbonvl)phenvl)m6t ^ 
5-vn-1H-imidazol-5-carboxamide 
F = 243°C 

EXEMPLE 31 : 

2-butyl-14(4-(hydroxvcarbonvl]Dh6n v nme^^ 
1 H-imidazoI-5-carboxamide 
F = 205°C 

EXEMPLE 32 : 

2-butyM4f4-(hydroxvcarbonvl)Dh^^ 
5-vlM H-imidazol-5-carboxamirie 
F = 221 °C 
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EXEMPLE 33 : 

2-butYl-14(4-(hvdroxvnarbonvl)Dhgnvl> m 6thvn-N4(4-m6thQxv 0 h4nvl)m6thvll-N-r.lH- 

t6trazol- 5-vll-1H-imidazol-5-carboxamide 

F = 180°C 

EXEMPLE 34 ; 

2-butyl-1-r(4-(hvdroxvcarbonvnnhii n vllm4thvn.lM-rf2-chlQrnnh6nvl)m6thvn-M-r.lM. 

t6trazol- 5-vH-1H-imidazol-5-carboxamide 

F = 215°C 

EXEMPLE 35 ; 

2-butYl-1-r(4-(hvdroxvcarbonvl)Dh.snvl > m6thvll-IM-r(3-chloroph^nvl)m6thvn-N-r-1H- 

t6trazol- 5-vn-1H-imidazol-5-carboxamide 

F = 214°C 

EXEMPLE 36 : 

2-butYl-1-ff4-(hvdroxvcarbonvl)ph^n v l)m6thvn-IVt-r(4-chlQrQnh6nvl)m6thvll-rJ-r-1H. 

t6trazo[-5 -vn-1H-imiriazol-5-carbQxamirifi 

F = 180°C 

EXEMPLE 37 ; 

2-butYl-1-r(4-(hvdroxvcarhonvl)Dhgnvl>m 6thvlT-N-rf4- m 6thvlDh^nvllm6thvll-N-MH- 

t6trazol-5- vll-1H-imidazol-5-carboxamiriP 

F = 184°C 

EXEMPLE 38 : 

2-butYl-1-rf4-(hYdroxvcarbonvl)Dh6nvl» m 6thv[l-N-r(naDht-2-vllm4thvn-N-r-1H-t ( str a7 nl- 

5-vlMH-i midazol-5-carboxamide 

F = 222°C 
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EXEMPLE 39 : 

2-butvM-r(4-(hvdrox vcarbo^ 
t6trazol-5-vlMH-imidazoN5-carboxamide 
F = 175°C 

EXEMPLE 40 : 

2-butyl-14(4-(hvdroxvcarbonvn^ 

N-r-1 H-t6trazol-5-vlI-1 H-imidazol-5-carboxamide 

F = 215°C 

EXEMPLE 41 : 

2-butvM 4(4-(hvdroxvcarbonvl)ph6nvl)m6thvl1>N4(4-(N.i\l-dim6thvl- 
amino)ph6 nvl)m6thvl1-N4-1H-t6trazol-5-vi1-1H-imidazol-5--carboxamide 
F = 190°C 

EXEMPLE 42 : 

243UtvM4(4-(hvdrox vcarbonvl)ph(§^^ 

methvlI-N-[-1 H-t6trazol-5-vll-1 H-imidazol-5-carboxamide 

F = 260°C 

EXEMPLE 43 : 

2-butyM-r(4-(hvdrox^ 

[-1 H-t<§trazo[-5-vlM H-imidazol-5-carboxamide 

F =244°C 

EXEMPLE 44 : 

2-butvM-r(4-(hvdroxv carbonvn^ 
t6trazol-5-vn-1H-imidazol-5-carboxarmde 
F = 225°C 
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EXEMPLE 45 : 

2-butvl'14(4-(hvdro xvcarbonv[)ph^nvl)m6thvn-N-rf4-hvdroxvcarbonvlph6nvnm6thvn- 
N-M H-t6trazol-5-vlM H-imidazol-5-carboxamide 
F = 267°C 

EXEMPLE 46 : 

2-butvl-1-r(4-(hvdroxvcarbo^ 

mSthvll-N-M H-t<§trazol-5-vll-1 H-irmdazol-5-carboxamide 
F = 204° C 

EXEMPLE 47 

2-butvM ■r(4-(hvdrox vcarbonvi)Dh6nvl)m6thvl]-N-r(3.4-m6thvl6nedioxvDh6nvl) 
m6thvlT-N-riH-t6trazol-5-vn-1H-imidazol-5-carboxamide. 

A une solution de 1,5 g (2,5.10-3 mole) de 2-butyl-1-[(4- 
(phf§nylm§thoxycarbonyl)ph6^ 

[1H-t6trazol-5-yI]-1H-imidazol-5-carboxamide dans 40 ml de dim«§thylformamide, on 
ajoute sous atmosphere d'azote 0,15 g de charbon palladia a 10 %. La suspension 
est agit£e ensuite sous atmosphere d'hydrogene pendant 4 heures, sous une 
pression de 3,5.1 0 5 Pascals. On ^limine le catalyseur par filtration. On ajoute 
ensuiste de I'eau au filtrat, puis on ajoute une solution 1N d'hydroxyde de sodium 
pour amener a pH alcaiin. On extrait avec de Tac^tate d'<§thyle puis on acidifie la 
phase aqueuse avec de I'acide chlorhydrique 1N, jusqu'a pH = 4. Le produit 
prScipite et on filtre et lave a I'eau. Apres recristallisation dans Palcool isopropylique 
on obtient 0,18 g de cristaux blancs (Rendement = 14 %). 
F = 166°C 

En operant de facon analogue a I'exempie 47 on prepare le produit de I'exemple 
suivant : 
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EXEMPLE 48 : 

,2-butyM-[(4-(hvdroxvcarbo^^ 

tgtrazoI-5-vlMH-imidazol-5-carboxamide 
F = 263°C 

EXEMPLE 49 : 

2-butyM4(4-(2-chlo roph6nvlsuK^ 

methyl! -N-M H-tetrazol-5-vlM H-imidazol-5-carboxamide 

On met en suspension 0,63 g (1,35.1CT 3 mole) de 2-butyl-l-[(4- 
(hydroxycarbonyl)phenyl)methyl]-N-[(thien-2^ H- 
imidazol-5-carboxamide, dans 30 ml de chlorure de methylene. On ajoute ensuite 
successivement 0,5 g (4.10' 3 mole) de 4-dimethylaminopyridine, 0,39 g (2.10" 3 
mole) de 2-chlorobenzenesulfonamide et 0,39 g chlorydrate de 1-{3- 
dimethylaminopropyl)-3-ethylcarbodiimide. Le milieu rSactionnel est agite & 
temperature ambiante pendant 1 0 heures puis on evapore le chlorure de methylene 
sous pression reduite. On reprend le residu k I'eau puis on acidifie jusqu'a pH = 3 
avec de I'acide chlorhydrique 1N. Le precipite estfiltre, lave a I'eau et £ I'gthanol. On 
le recristallise dans un melange ethanol-methanol. On obtient 0,53 g (Rendement = 
61 %) de solide blanc. 
F = 250°C. 

EXEMPLE 50 : 

24)utvM4(4-((lH-tetr azol-5-vl)aminocarb^^^ 
[1 H-tetrazol-5-vll-l H-i midazol-5-carboxamfde. 

On ajoute 130 mg (0,8. 10~ 3 mole) de 1-1'-carbonyldiimidazole a une solution de 
320 mg (0,69. 10" 3 mole) de 2-butyI-1-[(4-(hydroxycarbonyl)ph6nyl)m6thyl]-N- 
[ph<§nyIm<§thyl]-N-[-1 H-tetrazol-5-ylM H-imidazol-5-carboxamide, dans 20 ml de 
tetrahydrofurane et 2 ml de dimethylformamide. On porte le milieu r<§actionnel a 
reflux pendant trois heures puis on refroidit jusqu'a temperature ambiante. On ajoute 
alors 586 mg (0,69.1 0" 3 mole) de 5-aminotetrazoIe. On porte le milieu reactionnel a 
reflux pendant 4 heures puis on laisse revenir a temperature ambiante pendant la 
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nuit. On §vapore les solvants sous pression n§duite, on reprend le r^sidu avec de 
Peau puis on acidifie a pH = 3 avec de I'acide chlorhydrique IN. Le produit pn§cipit6 
est filtn§, \av§ a i'eau et s«§ch<§. On ie recristallise dans le methanol. On obtient 230 
mg (Rendement = 64 %) de solide blanc. 
F = 202° C. 

On a regroup^ dans les tableaux I a VI suivants un certain nombre de composes 
selon I'invention. Dans les tableaux les symboles utilises ont les significations 
suivantes : 



n-Pr = -CH 2 -CH 2 -CH 3 



i-Pr = -CH(CH 3 ) 2 



n-Bu = -CH 2 -CH 2 -CH 2 _CH 3 



n-Pent = -(CH 2 ) 4 -CH 3 



DMA = -N(CH 3 ) 2 



Ph = phenyl 
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Bn = — ch 2 -h^ v; 



5 

CI 

OCSA = NH ) v 



10 



TA = NH / 3^ 



N- N 



15 



CEL O 



20 



25 



30 



35 
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Tableau I 




PREPARATION 


Ri 


R' 


FCC) 


2 


n-Bu 


C0 2 CH 3 


212 


3 


n-Bu 


C0 2 C 2 H 5 


202 


4 


n-Bu 


C02-n-Pent 


168 


5 


n-Bu 


C0 2 -Bn 


170 


6 


n-Bu 


C0 2 -CHEC 


50 


7 


n-Pr 


C0 2 CH 3 


225 
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Tableau II (suite) 



PREPARATION 


Ar" 


| F(°C) 


15 


— ^>-CN 


230 


16 


^ ^ N<CH 3 ) 2 


213 


i 17 




223 


18 


^ ^ CH ( CH 3 ) 2 


205 


19 




260 


20 




220 


21 


^ ^ OCF 3 


224 
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Tableau in 




15 


EXEMPLE 


Ri 


R 


Ar 


FCC) 




1 


n-Bu 


C0 2 CH 3 




190 


20 


2 


n-Pr 


C0 2 CH 3 




191 














4 


n-Bu 


C0 2 CH 3 




200 


25 


10 


n-Bu 


C0 2 CH 3 




206 




21 


n-Bu 


C0 2 C 2 H 5 




165 




22 


n-Bu 


C0 2 C 2 H 5 


Ph 


184 


30 
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Tableau m (suite) 



5 





EXEMPLE 




R 


Ar 


F(°C) 


10 


23 


n-Bu 


C0 2 -n-Pent 


Ph 


181 




24 


n-Bu 


C0 2 -n-Pent 


-o 


>— Cl 


191 


15 
















25 


n-Bu 


C0 2 -Bn 


-Q 


o 

'J 


203 


20 


26 


n-Bu 


C0 2 -Bn 


-O 


CN 


133 


25 


27 


n-Bu 


C0 2 -CHEC 


Ph 


130 




28 


n-Bu 


C0 2 -CHEC 




CI 


164 



30 



35 
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Tableau IV 




l 

OCH 3 



EXEMPLE 


Ra 


F(°C) 


3 


H 


190 


5 


4-0CH 3 


209 | 


6 


2-CI 


151 


7 


3-CI 


192 


8 


4-CI , 


204 


9 


4-CH3 


194 


11 


3,4-diCI 


213 


12 


4-CF3 


192 


13 


4-DMA 


170 
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TABLEAU IV (suite) 



nXEMPLE 


Ra 


F(°C) 


•f A 

1 4 


4-0-Bn 


202 


1 IT 

1 5 


4-CN 


220 




4-i-Pr 


1 Q7 


17 


4-Ph 


170 


18 


4-C0 2 CH 3 


200 


19 


4-0CF 3 


191 


20 


3,4-(0-CH 2 -0) 


210 
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Tableau V 




EXEMPLE 


Ra 


F(°C) ' 


31 


H 


205 


33 


4-0 CH 3 


180 


34 


2-CI 


215 


35 


3-CI 


214 


36 


4-CI 


180 


37 


4-CH3 


184 


39 


3,4-diCI 


175 


40 


4-CF3 


215 


41 


4-DMA 


190 


42 


4-0-Bn 


260 
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TABLEAU V (suite) 



5 


EXEMPLE 


Ra 


F(°C) 




43 


4-i-Pr 


244 


10 


44 


4-Ph 


225 




45 


4-C0 2 H 


267 


15 


46 


4-O-CF3 


204 


47 


3,4-(0-CH 2 -0) 


166 




48 


4-CN 


263 


20 









25 



35 
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Tableau VI 



5 



10 




I 



15 


EXEMPLE 




Ar 


R 2 


F(°C) 




29 


n-Bu 




OH 


220 


20 












30 


n-Pr 




OH 


243 


25 


32 


n-Bu 


b 


OH 


221 




38 


n-Bu 




OH 


222 


30 












49 


n-Bu 


^> 


OCSA 


250 


35 


50 


n-Bu 


Ph 


TA 


202 
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10 



15 



20 



25 



30 



Les produits seion I 1 invention sont des inhibiteurs des effets de I'angiotensine II. 

L'activit6 des composes seion r invention comme antagonistes du rScepteur 
vascuiaire de I'angiotensine II a 6t6 6valu€e par leur efficacitg 3 antagoniser la 
r§ponse contractile induite par I'angiotensine II dans des anneaux isotes d'aorte de 
lapin. Les anneaux sont suspendus dans un bain de Krebs-Henseleit maintenu k 
37 °C et a§r6 par un melange 0 2 /C0 2 (95/5, V/V) puis <§tin§s a une tension de repos 
de 2g. Apr6s une heure de repos, on provoque une contraction par I'angiotensine II 
(3.1CT 9 M) en presence du produit a tester pr6incub6 pendant 15 minutes. La 
concentration (exprimge en nanomole) de produit & tester produisant une inhibition 
de 50 % de la n§ponse contractile (IC50) est calcul<§e a partir de la courbe 
concentration-r^ponse. Les rSsultats obtenus avec un certain nombre de composes 
seion Tinvention sont regroupSs dans le tableau VII. 

Les composes seion r invention ont §t§ testes chez le rat normotendu conscient pour 
leur propension & inhiber une r§ponse pressive induite par I'angiotensine H. Les 
composes seion Tinvention ont &t§ administrgs oralement a la dose de 3 rng/kg. Les 
r§sultats sont exprimSs en % maximum d'inhibition de la r6ponse pressive & 
I'angiotensine II (Tableau Vin). 

A titre de comparaison, les tests d'activit£ pharmacologique ont §t6 faits §galement 
avec un produit de reference connu et pr6sent<§ comme 6tant un inhibiteur pr<§f6r6 de 
I'angiotensine II dans la demande de brevet EP-A-425 211, et appel<§ "Z n dans les 
tableaux qui suivent, ce produit Z ayant pour formule : 




O 
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Tableau VII 



EXEMPLE 


IC 50 (x10- 9 M) 


29 


1,7 


31 


2.2 


32 


2,0 


33 


0,5 


34 


3,2 


35 


1,6 


36 


0,4 


37 


1,7 


38 


5,2 


39 


1,0 


41 


4,6 


49 


2,7 


50 


2,1 


Z 


6,2 
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Tableau VIII 



EXEMPLE 


% inhibition 


1 


47,9 


3 


54,7 


29 


61,8 


31 


72,7 


Z 


22,0 
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La lecture des resultats des tests pharmacologiques dans les tableaux VII et VIII 
montre que les produits selon Invention presentent une activity inhibitrice des effets 
de rangiotensine II nettement superieure au produit de reference Z. 
Les produits selon invention sont utiles en therapeutique dans le traitement ou la 
prevention de I' hypertension arterielle, du glaucome, des desordres circulatoires, des 
restenoses consecutives aux angioplasties, des developpements de lesions 
atheromateuses ou fibrinoproliferatives, des nephropaties et retinopathies d'origine 
diabetique, de I'infarctus, de I'angor et pour Amelioration de la fonction cognitive. 

Selon Tinvention on preconise une composition therapeutique caracterisee en ce 
qu'elie renferme au moins un compose de formule I ou Tun de ses sels d'addition en 
quantite therapeutiquement efficace en association avec un excipient 
physiologiquement acceptable. 

On preconise egalement I'utilisatfon des composes de formule I ou de ieurs sels 
d'addition, en tant qu'agents antagonistes de I'angiotensine H, pour I'obtention d'un 
medicament preventif ou curatif de I'hypertension arterielle, des desordres 
circulatoires et du glaucome. 
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REVENDICATIONS 



1. Compose imidazole-5-carboxamide, caract(§ris<§ en ce qu'il est choisi parmi 
I'ensemble constitu6 par : 

(i) les d<§riv<§s de N-(t<§trazol-5-ylHmidazol-5-carboxamide de formule : 




(I) 

dans laquelle : 



- R-i repr^sente un groupe n-propyle ou n-butyle, 

- R repr^sente : 

* un groupe CO2R2 dans lequel R 2 reprSsente : 

-I'atome d'hydrogSne, 

- un groupe alkyle en CVC5 lin^aire ou ramified 

- un groupe benzyle, 

- un groupe de formule -CHR3-O-CO-R4 dans lequel R 3 
repn§sente un atome d'hydrogfcne ou un groupe mSthyle et R 4 repn§sente un groupe 
alkyle en C r C 5 lin<§aire ou ramify un groupe alkoxy en C 2 -C 6 iingaire ou ramifi<§, ou 
un groupe cycloalkyloxy en C 5 -C 6f 

* un groupe 2-chloro-ph6nyi-suifonyIamino-carbonyle, ou 

* un groupe t§trazol-5-yI-amino-carbonyie, 

- Ar repn§sente : 

un groupe ph^nyle 6ventuellement substitute par un ou plusieurs 
des atomes ou groupes suivants : m£thyle, 1 -m«§thyl-6thyle, ph«§nyle, chloro, cyano, 
mgthoxy, benzyloxy, trifluoromfthyloxy, trifluorom<§thyle, N,N-dim<§thyl-amino, 
carboxyle r mSthoxycarbonyle, 

* un groupe 3,4-mt§thyl£nedioxy-phf§nyle, 

* un groupe 3-furanyle, 

* un groupe 2-thtenyle, ou 
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* un groupe 2-naphtyle ; et 

(ii) leurs sels d'addition avec des bases morales ou organiques 

2. Compost selon la revendication 1 caracterise en ce que 

- R«l represente un groupe n-butyle, 

- R et Ar represented respectivement les couples suivants : 

* carboxyle et 2-thienyle, 

* carboxyle et phenyle, 

* carboxyle et 3-furanyle, 

* carboxyle et 4-chloro-phenyl, 

* carboxyle et 3,4-dichloro-phenyle, 

* carboxyle et 3-chloro-phenyle, 

* carboxyle et 4-methyl-phenyle, 

* carboxyle et 3,4-m<§thyienedioxyphenyle, ou 

* 1-(cyclohexyloxycarbonyloxy)-ethyloxycarbonyle et phenyle. 



3. Compost selon la revendication 2 caracterise en ce qu'il est salifie par une base 
organique ou minerale. 



4. Composition therapeutique caracterisee en ce qu'elle renferme au moins un 
compost de formule I ou Tun de ses sels d'addition en quantity therapeutiquement 
efficace, en association avec un excipient physiologiquement acceptable. 



5. Utilisation d'un compose selon la revendication 1 , en tant qu'agent antagoniste de 
Tangiotensine II, pour Tobtention d'un medicament preventif ou curatif de 
I'hypertension arterielle, des dSsordres circuiatoires et du glaucome. 



6. Compose intermediate, utile dans la synthase d'un compose selon la 
revendication 1, caracterise en ce qu'il s'agit d'un acide imidazoi-5-carboxylique de 
formule : 
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N- 



COOH 



O 



dans laquelle R 5 repn§sente un groupe <§thyle, un groupe n-pentyle r un groupe 
benzyle ou un groupe de formule CHR3-O-COR4 dans laquelle R 3 repr<§sente un 
atome d'hydrog£ne ou un groupe m£thyle et R4 repr^sente un goupe alkyle en C-p 
C 5 lingaire ou ramifte, un groupe alkoxy en C2-Cq lin^aire ou ramifte ou un groupe 
cycloalkyloxy en C5-C6. 

7. Compost interm^diaire, utile dans la synthase d'un compost selon la 
revendication 1, caract6risf§ en ce qu'il s'agit d'une t<§trazoIe-5-amine de formule : 



dans laquelle Ar' repn§sente un groupe 2-thi6nyle, un groupe 2-furanyIe ou un 

groupe phSnyle substitud par Tun des groupes suivants : 4-m<§thoxy, 4- 

trifluoromelthyle, 4-cyano, 4-dim£thylamino, 4-benzyloxy, 4-(1-m<§thyl§thyl); 4- 
pht§nyle, 3 r 4-m§thyl£nedioxy, 4-trifluorom«§thyloxy, 3,4-dichloro. 

8. Proc<§d<§ de preparation d'un compost selon la revendication 1 caract6ris§ en ce 
que : 



H— ] 




a) on fait r^agir un compost de formule 
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R' 




COOK 



(II) 



dans laquelie 

- Ri repr^sente un groupe n-propyle ou un groupe n-butyle, 

- R' reprgsente un groupe C0 2 R'2 dans lequel R f 2 repn§sente 

- un groupe alkyie en CrC 5r lin<§aire ou ramifte, 

- un groupe benzyle, ou 

- un groupe de formule -CHR3-O-CO-R4 dans lequel R 3 repr<§sente un 
atome d'hydrog£ne ou un groupe methyle et R 4 reprgsente un groupe alkyle en C r 
C 5r lin<§aire ou ramifig, un groupe alkoxy en C 2 -C 6 , lindaire ou ramify, ou un groupe 
cycloalkyloxy en C 5 -C 6 ^ 

avec un compost de formule : 



dans laquelie Ar T reprgsente : 

* un groupe ph«§nyle 6ventueliement substituS par un ou plusieurs des 
atomes ou groupes suivants : methyle, 1 -m«§thy!-«§thyle, ph<§nyle, chloro, cyano, 
m<§thoxy, benzyloxy, trifluoromgthyloxy, trifluoromethyie, N,N-dim<§thylamino ou 
m§thoxycarbonyle, 

* un groupe 3, 4-{m<§thyl6nedioxy) phenyl, 

* un groupe 3-furanyle, 

* un groupe 2-thtenyle, ou 

* un groupe 2-naphtyle, 

pour former une liaison amide, dans un solvant organique et en presence d'un 
catalyseur, a une temperature comprise entre la temperature ambiante et la 




(in) 
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temperature de reflux du milieu reactionnel, sous la pression atmospherique, pendant 
0,5 a 24 heures, et obtenir un compost de formule: 




dans laquelle R lf FT et Ar' ont les significations indiquees ci-dessus ; et, 

b) si necessaire, on soumet les composes de formule I' ainsi obtenus aux 
traitements suivants: 



(i) on saponifie un compose de formule I' dans laquelle I'un au moins des 
groupes R' et Ar' represente ou contient un groupe alcoxycarbonyle, en presence 
d'une base forte dans le dimethoxyethane ou un alcool pour obtenir un compose de 
formule I dans laquelle I'un au moins des groupes R et Ar represente ou contient un 
groupe COOH, ou 

(ii) on deprotege un compose de formule I' dans laquelle R' represente un 
groupe benzyloxycarbonyl, en presence d'un catalyseur, pour obtenir un compose de 
formule I dans laquelle R represente un groupe COOH, puis 

(iii) on acyle une arylsulfonamide de formule : 



H 2 N-S0 2 




ou le 5-amino-tetrazole de formule : 
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par un monoacide de formule I obtenu au stade (i) ou (ii) precedent, dans laquelle R 
represente un groups COOH et Ar a ies significations indiquees ci-dessus pour Ar' 
dans la formule HI, pour obtenir un compose de formuie I dans laquelle R, et Ar ont 
Ies significations indiquees ci-dessus et R represents un groupe 2- 
chlorophenylsulfonylaminocarbonyle ou un groupe <tetrazol-5-yl)-aminocarbonyle. 
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(57) The present invention relates to the imidazolecarboxamides of formula: 




CO 

I s - 
o 

CM 
DC 



in which the R, R1 and Ar groups are defined as indicated in the 
description. The invention also relates to their process of 
preparation and their application in therapeutics as antagonist 
agents for angiotensin II, useful in the treatment of hypertension, 
circulatory disorders and glaucoma. 
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FIELD OF THE INVENTION: 

The present invention relates to novel imidazole-5-carboxamide compounds, their process of 
preparation and their use in therapeutics as active ingredients useful in the treatment of hypertension, 
5 circulatory disorders and glaucoma. 

PRIOR ART: 

10 

A certain number of imidazole angiotensin II antagonist derivatives usable as antihypertensive agents 
are already known in the literature. Applications EP-A-253 310 and EP-A-324 377 describe imidazole 
derivatives comprising numerous substituent possibilities, including an unsaturated chain or acid 
derivatives in Position 5 of the imidazole ring. Patent applications EP-A-403 158, EP-A-403 159, 

15 EP-A-425 211, EP-A-535 463, EP-A-535 465 and DE-A-41 32632 also describe imidazolyl-alkenoic 
acids with an unsaturated chain in Position 5 of the imidazole ring; application WO-A-91/00277 
describes substituted imidazoles with an aldehyde function in Position 5 of the imidazole ring. 
Application EP-A-427 463 describes substituted N-(imidazolyl) alkyl alanine derivatives with an amino 
acid residue in Position 5 of the imidazole ring. Application EP-A-437 103 describes imidazole-5- 

20 (alkyl)carboxamide derivatives substituted by carbon chains. Application EP-A-503 785 describes 
derivatives of 1-(biphenyl-methyl)-imidazole-5-carboxylic acid substituted in position 4 of the 
imidazole ring. Application JP-A-89 113 372 describes derivatives of imidazole-5-carboxamide with 
fungicide properties. 
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GOAL OF THE INVENTION: 

None of these prior documents describes or suggests derivatives of imidazole-5-carboxamide whose 
5 amide function is substituted on nitrogen by a tetrazolyl group. It turns out that such derivatives 
demonstrate excellent angiotensin II antagonist activity. Thus, the present invention proposes 
derivatives of imidazole-5-carboxamide with a tetrazolyl group as the substituent for the amide 
function. 

10 

OBJECT OF THE INVENTION: 

The compounds of the invention are characterized in that they are chosen from among the group 
15 comprised of: 

(i) imidazole-5-carboxamides of formula: 



20 




25 



(I) 



in which: 



30 



- Ri represents an n-propyl or n-butyl group, 

- R represents: 

* a CO2R2 group in which R 2 represents: 



- the hydrogen atom, 

- a C1-C5 linear or branched alkyl group, 

- a benzyl group, 
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- a group of formula -CHR3-O-CO-R4 in which R 3 represents a hydrogen atom 
or a methyl group and R 4 represents a C1-C5 linear or branched alkyl group, a C 2 -C 6 linear or 
branched alkoxy group or a C 5 -C 6 cycloalkyloxy group. 

* a 2-chloro-phenyl-sulfonylamino-carbonyl group, or 
5 * a tetrazol-5-yl-amino-carbonyl group, 

- Ar represents: 

* A phenyl group optionally substituted by one or more of the following atoms or 
groups: methyl, 1 -methyl-ethyl, phenyl, chloro, cyano, methoxy, benzyloxy, trifluoromethyloxy, 
trifluoromethyl, N,N-dimethyl-amino, carboxyl, methylcarbonyl, 

10 * A 3,4-methylenedioxyphenyl group, 

* A 3-furanyl group, 

* A 2-thienyl group, or 

* A 2-naphtyl group; and 

(ii) their addition salts with mineral or organic bases. 

15 

The invention also relates to the use in therapeutics of these compounds and their process of 
preparation. 

DETAILED DESCRIPTION OF THE INVENTION: 

20 



C1-C5 linear or branched alkyl group here is understood to refer to an alkyl group with a linear or 
branched hydrocarbon chain comprising up to 5 carbon atoms. C 2 -C 6 linear or branched alkoxy group 
25 here is understood to refer to an alkoxy group whose hydrocarbon chain is linear or branched and 
comprises 2 to 6 carbon atoms. 

C 5 -C 6 cycloalkyloxy group here is understood to refer to a cyclopentyloxy, cyclopentylmethoxy or 
cyclohexyloxy group. 

30 From the addition salts with mineral and organic bases, addition salts formed with sodium hydroxide, 
potassium hydroxide, magnesium hydroxide, calcium hydroxide, lithium hydroxide, lysine, cysteine, 
arginine, monoethanolamine, meglumine, betaine, diethylamine and dicyclohexylamine will be 
preferred. 
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The preferred compounds of the invention are the compounds of formula I in which: 

- Ri represents an n-butyl group, 

- R represents a carboxyl group, a methoxycarbonyl group or a 
1 -(cyclohexyloxycarbonyloxy)ethoxycarbonyl group, 

5 - Ar represents a 2-thienyl group, a 3-furanyl group or a phenyl group optionally substituted by a 

chlorine atom, a methyl group, a methoxy group, or a 3,4-methylenedioxy group, as well as the 
corresponding salts obtained by reaction with an organic or mineral base. 

The compounds of formula I according to the invention may be prepared according to a process 
10 characterized in that: 

a) a compound of formula: 



15 




20 is caused to react, in which 

- Ri represents an n-propyl or n-butyl group, 

- R' represents a C0 2 R 5 2 group in which R' 2 represents 

- A C1-C5 linear or branched alkyl group, 

- A benzyl group, 

25 - A group of formula -CHR 3 -O-CO-R4 in which R 3 represents a hydrogen atom or a 

methyl group and R4 represents a C1-C5 linear or branched alkyl group, a C 2 -C 6 linear or 
branched alkoxy group, or a C 5 -C 6 cycloalkyloxy group, 

with a compound of formula: 
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25 



30 



H— I 




(in) 

in which Ar' represents: 

* a phenyl group optionally substituted by one or more of the following atoms or groups: 
methyl, 1 -methyl-ethyl, phenyl, chloro, cyano, methoxy, benzyloxy, trifluoromethyloxy, trifluoromethyl, 

10 N,N-dimethylamino or methoxycarbonyl, 

* a 3,4-methylenedioxy-phenyl group, 

* a 3-furanyl group, 

* a 2-thienyl group, or 

* a 2-naphtyl group, 

15 to form an amide bond, according to a method known in itself, in an organic solvent, such as 
for example tetrahydrofurane or dimethylformamide, and in the presence of a catalyst of a 
known type to form peptide bonds, such as for example 1 ,1 '-carbonyl-diimidazole (C.D.I.) or 
N,N'-dicyclohexylcarbodiimide (D.C.C.), at a temperature between ambient temperature (15-25°C) 
and the reflux temperature of the reaction medium under atmospheric pressure for 0.5 to 24 hours 

20 and to obtain a compound of formula: 




r 



\ \ ^^^^ 
o 11 



in which Ri, R' and Ar' have the same meanings as above; and 



35 



b) if necessary, the compounds of formula I' thus obtained are subjected to the following 
treatments: 
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(i) saponifying a compound of formula I' in which at least one of the FT and Ar' groups represents or 
contains an alkoxycarbonyl group, according to a method known in itself, particularly in the presence 
of a strong base such as for example an aqueous sodium or potassium hydroxide, in 
dimethoxyethane or an alcohol such as for example methanol, to obtain a compound of formula I in 
5 which at least one of the R and Ar groups represents or contains a COOH group, or 



(ii) deprotecting a compound of formula I' in which R' represents a benzyloxycarbonyl group 
according to methods known to the person skilled in the art, particularly by catalytic hydrogenation in 
the presence of a catalyst such as palladized charcoal, to obtain a compound of formula I in which R 
10 represents a COOH group; 



(iii) acylating an arylsulfonamide of formula: 
H 2 N-S0 2 



15 




or 5-amino-tetrazol of formula: 



20 



N 

H N-c^^Nr 
\ 

N N 




H 



by a monoacid of formula I obtained according to one of the previous steps (i) and (ii), in which R 
represents a COOH group and Ar has the same meanings as above for Ar' in formula III, according 
to a method known in itself, particularly in the presence of a coupling reagent such as for example 
N,N-dicyclohexylcarbodiimide or 1 -(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, to 
30 obtain a compound of formula I in which Ri and Ar have the same meanings as above and R 
represents a 2-chlorophenylsulfonylaminocarbonyl group or a (tetrazol-5-yl)-aminocarbonyl group. 

In a variation, one may also obtain the compounds of formula I' above according to a process 
characterized in that: 
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(i) a compound of formula II is caused to react with a halogenating agent such as for example thionyl 
chloride to obtain the corresponding acid chloride, then 

(ii) said acid chloride is caused to react with a compound of formula III, in the presence of a mineral 
5 base such as for example sodium hydrogencarbonate, or an organic base, such as for example 

pyridine, to obtain a compound of formula I' such as described above. 

To access the compounds of formula II, the following process is recommended: 
one oxidizes a compound of formula: 

10 

N v 



15 




(IV) 

20 in which Ri represents an n-propyl or n-butyl group and R 5 represents a C1-C5 linear or branched 
alkyl group, a benzyl group or a group of formula -CHR3-O-CO-R4 in which R 3 and R4 have the same 
meanings as above in formula I, according to processes known to the person skilled in the art, 
such as for example by reaction with sodium chlorite, in the presence of a solvent such as a 
mixture of 1,1-dimethylethanol and water buffered with monosodium phosphate to obtain a 

25 compound of formula II in which R1 represents an n-propyl or n-butyl group and R' represents a 
CO2R2 group in which R' 2 represents a C1-C5 alkyl group, a benzyl group or a group of formula - 
CHR 3 -O-CO-R4 in which R 3 and R4 have the same meanings as above. The imidazole-5-carboxylic 
acids of formula II in which R1 represents an n-propyl or n-butyl group and R' represents an 
ethoxycarbonyl group, a pentyloxycarbonyl group, a benzyloxycarbonyl group or a group of formula - 

30 CO2-CHR3 -O-CO-R4 in which R 3 and R 4 have the same meanings as above, are novel and constitute 
one of the objects of the invention. 
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The imidazoles-carboxaldehydes of formula IV in which Ri represents an n-propyl or n-butyl group 
and R 5 represents a group of formula -CHR3-O-CO-R4 in which R 3 and R 4 have the same meanings 
as above, are prepared by reaction of a compound of formula IV in which Ri has the same meanings 
as above and R 5 represents a hydrogen atom, with a halogen derivative of formula: 

5 

CI-CHR3-O-CO-R4 (V) 

in which R 3 and R 4 have the same meanings as above, in the presence of an alkaline agent, such as 
for example potassium carbonate or sodium hydride in the presence of a solvent. 

10 

To access the compounds of formula III, the following process is recommended: 
(i) one causes to react an aldehyde of formula: 

Ar'-CHO 

15 

in which Ar' represents: 

* a phenyl group optionally substituted by one or more of the following atoms or 
groups: methyl, 1 -methylethyl, phenyl, chloro, cyano, methoxy, benzyloxy, trifluoromethyloxy, 
trifluoromethyl, N,N-dimethylamino, methoxycarbonyl, 
20 * a 3,4-(methylenedioxy)phenyl group, 

* a 3-furanyl group, 

* a 2-thienyl group, or 

* a 2-naphtyl group, 

with 5-amino-tetrazol to form an arylimine of formula: 

25 




30 in which Ar' has the same meanings as above; 
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(ii) the arylamine thus obtained is reduced according to a method known in itself such as for 
example with hydrogen in the presence of a catalyst, or with sodium borohydride, in a solvent such as 
for example methanol to obtain a compound of formula III in which Ar' has the same meanings as 
above. 

5 

The amino tetrazols of formula III in which Ar' represents: 

* a phenyl group substituted by one of the following groups: 4-methoxy, 3,4-dichloro, 
4-trifluoromethyl, 4-cyano, 4-dimethylamino, 4-benzyloxy, 4-(1 -methylethyl), 4-phenyl, 
3,4-methylenedioxy and 4-trifluoromethyloxy, 

10 * a 2-thienyl group, 

* a 3-furanyl group, or 

* a 2-naphtyl group, 

are novel and constitute one of the objects of the invention. They are involved as synthesis 
intermediates in obtaining compounds of formula I according to the invention. 

15 

The invention will be better understood upon reading the following examples of preparation in which 
the term "preparation" refers to obtaining any intermediate product and the term "example" refers to 
obtaining any product of formula I according to the invention. These elements are intended to 
illustrate the invention but should not limit its scope. 

20 

PREPARATION 1 

4-r(2-butvl-5-formyl-1H-imidazole-1-vl)-methvnbenzoic, 1-cvclohexvloxvcarbonvloxv)ethyl ester 
acid 

25 To a solution of 5.54 g (0.019 mole) of 4-[(2-butyl-5-formyl-1 H-imidazole-1 -yl)-methyl]benzoic acid in 
25 ml of anhydrous N,N-dimethylformamide (DMF), cooled to 0°C, under nitrogen atmosphere, is 
added 0.63 g (0.021 mole) of sodium hydride in 80% suspension in mineral oil. This is agitated at 0°C 
for 20 minutes then a solution of 4 g (0.019 mole) carbonic acid, 1-chloroethyl cyclohexyl ester 
(diester compound of formula V where R 3 is 1-chloroethyl and R 4 is cyclohexyloxy), in 5 ml of DMF, 

30 then 0.1 g (6.6 x 10" 4 mole) of sodium iodide is added dropwise. The reaction mixture is then agitated 
at 90 °C for 21 hours. After cooling to 0°C, 150 ml of water is added. The aqueous 
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phase is acidified up to pH = 6.5 with 1N hydrochloric acid and extracted by ethyl acetate. The 
organic phase is washed with water, dried by magnesium sulfate, filtered and concentrated under 
reduced pressure. The residue obtained is purified by silica chromatography by elution with a 90/10 
then 40/10 toluene/ethyl acetate mixture (V/V). 5.35 g of a yellow oil is obtained (yield = 61%). 

5 

NMR 1 H (300 MHz; CDCI 3 ; ppm) 

0.79(t, 3H); 1.19-1.63 (m, 12H); 1.61(d, 3H); 1.82 (m, 2H); 2.63(t, 2H); 4.54 (m, 1H); 5.67 (s, 2H); 
6.85 (q, 1 H); 7.18 (d, 2H); 7.93 (d, 2H); 7.94 (s, 1 H); 9.64 (s, 1 H). 

10 

PREPARATION 2 

2-butvl-1-r(4-methoxvcarbonvl-phenvl)methvn-1H-imidazole-5-carboxylic acid 

15 To a solution of 10 g (0.0333 mole) of 4-[2-butyl-5-formyl-1 H-imidazole-1 -yl)methyl]benzoic, methyl 
ester acid, in a mixture of 400 ml of tetrahydrofurane (THF), 400 ml of 1 ,1 -dimethylethanol and 1 70 ml 
of a 2 M solution of 2-methyl-2-butene in THF, is added a solution of 30 g (0.333 mole) of sodium 
chlorite and 30 g (0.217 mole) of monohydrated sodium dihydrogen phosphate in 330 ml of water. 
The reaction mixture is agitated at ambient temperature for 20 hours. The solvent volume is reduced 

20 by 3 /4 by evaporation under reduced pressure. The solid precipitate is filtered, washed thoroughly in 
water and dried under vacuum. 9.72 g of a white solid is obtained (yield = 92%). 
MPT. = 212°C. 

The following preparation products can be obtained by an operation similar to that of Preparation 2: 

25 

PREPARATION 3 



2-butvl-1 -r(4-ethoxvcarbon vl-phen vDmeth vll-1 H-imidazole-5-carboxvlic acid 



M PT. = 202°C 
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PREPARATION 4 

2-butvl-1-r(4-pentvloxvcarbonvl-phenvl)methvn-1H-imidazole-5-carboxvlic acid 
M PT. = 168°C 

5 

PREPARATION 5 

2-butvl-1-r(4-phenvlmethoxvcarbonvl-phenvl)methvn-1H-imidazole-5-carboxvlic acid 
MPT. = 170 °C 

10 

PREPARATION 6 

2-butvl-1-r(4-((1-(cvclohexvloxvcarbonvloxv)ethvl)oxvcarbonvl)phenvl)methvl1-1H-im 
carboxylic acid 
15 MPT. = 50°C 

PREPARATION 7 

1-r(4-methoxvcarbonvl-phenvl)methvn-2-propyl-1H-imidazole-5-carboxvlic acid 
20 MPT. = 225 °C 

PREPARATION 8 

N-(thien-2-vl-methvl)-1H-tetrazol-5-amine 

25 To a suspension of 2.12 g (0.025 mole) of 5-amino-2H-tetrazol in 30 ml of anhydrous methanol is 
added, under nitrogen atmosphere, 10 g of molecular sieve (0.3 nm), 2.52 g (0.025 mole) of 
trimethylamine and 2.8 g (0.025 mole) of thiophene-2-carboxaldehyde. The reaction mixture is heated 
to reflux for 3.5 hours then cooled to 0°C. Then 3 g (0.079 mole) of NaBH 4 is added by fractions and 
left to agitate for 3 hours at 0°C. The methanol is then evaporated under reduced pressure. The 

30 residue is diluted with 50 ml of water and filtered. The filtrate is washed with ether (2 x 25 ml) and 
acidified up to pH = 3 by concentrated hydrochloric acid. The precipitate formed is filtered, washed in 
water and dried under vacuum. Thus 1 .9 g of a white solid is obtained (yield = 45%). 
M PT. = 210°C 
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The following products are obtained by an operation similar to that of Preparation 8: 

PREPARATION 9 

5 N-(furan-3-vl-methvl)-1H-5-amine 
M PT. = 186°C 

PREPARATION 10 

10 N-((4-methyoxvphenvl)methyl)-1H-tetrazol-5-amine 
M PT. = 230°C 

PREPARATION 11 

15 N-((3-chlorophenvl)methvl)-1H-tetrazol-5-amine 
M PT. = 208°C 

PREPARATION 12 

20 N-(napht-2-yl-methyl)-1H-tetrazol-5-amine 
MPT. = 234 °C 

PREPARATIONS 

25 N-((3.4-dichlorophenvl)methvl)-1H-tetrazol-5-amine 
M PT. = 220°C 

PREPARATIONS 

30 N-((4-trifluoromethvlphenvl)methvl)-1H-tetrazol-5-amine 
M PT. = 226°C 
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PREPARATION 15 

N-((4-cvanophenvl)methvl)-1H-tetrazol-5-amine 
M PT. = 230°C 

5 

PREPARATION 16 

N-((4-dimethvlamino-phenvl)methvl)-1H-tetrazol-5-amine 
MPT. = 213°C 

10 

PREPARATIONS 

N-((4-phenylmethoxv-phenvl)methyl)-1H-tetrazol-5-amine 
M PT. = 223°C 

15 

PREPARATION 18 

N-((4-(1 -meth vleth vDphen vDmeth vl)-1 H-tetrazol-5-amine 
M PT. = 205°C 

20 

PREPARATION 19 

N-((biphenyl-4-vl)methyl)-1H-tetrazol-5-amine 
M PT. = 260°C 

25 

PREPARATION 20 

N-((3.4-methvlenedioxyphenvl)methvl)-1H-tetrazol-5-amine 
M PT. = 220°C 

30 

PREPARATION 21 

N-((4-trifluoromethvloxv-phenvl)methyl)-1H-tetrazol-5-amine 
M PT. = 224°C 
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EXAMPLE 1 

2-butvl-1-r(4-(methvoxvcarbo^ 
imidazole-5-carboxamide 

5 To a suspension of 3.89 g (0.0123 mole) of 2-butyl-1 -[(4-(methoxycarbonyl)phenyl)methyl]-1 H- 
imidazole-5-carboxylic acid in 190 ml of anhydrous tetrahydrofurane, is added, under nitrogen 
atmosphere, 2.19 g (0.0135 mole) of 1 ,1'-carbonyldiimidazole. The reaction mixture is brought to 
reflux for 3 hours then 2.45 g (0.0135 mole) of N-(thien-2-yl-methyl)-tetrazol-5-amine is added. The 
reaction mixture is then maintained at reflux for 3 hours, and then concentrated under reduced 
10 pressure. The residue is taken up with 100 ml of water and acidified at pH = 4 with 1N hydrochloric 
acid. The precipitate obtained is filtered, rinsed in water and dried under vacuum. After 
recrystallization in ethyl acetate, 3.22 g of a white solid in fine crystals is obtained (yield = 55%). 
M PT. = 190°C 

15 The following examples of products can be obtained by an operation similar to that of Example 1 : 
EXAMPLE 2: 

1- r(4-(methoxvcarbonvl)phenyl)^ 
20 imidazole-5-carboxamide 

MPT. = 191 °C 

EXAMPLE 3: 

25 2-butvl-1 -r(4-(methoxvcarbon vDphen vDmeth vll-N-M H-tetrazol-5-vl1-1 H-imidazole-5- 
carboxamide 
M PT. = 190°C 

EXAMPLE 4: 

30 

2- butvl-1-r(4-(methoxvcarbonvl)phen 
imidazole-5-carboxamide 

M PT. = 200°C 
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EXAMPLE 5: 

2-butvl-1-r(4-(methoxvcarbonvl)ph^ 
yll-1 H-imidazole-5-carboxamide 
5 MPT. = 209°C 

EXAMPLE 6: 

2-butvl-1-r(4-(methoxvcarbonvl)phe^ 
10 yll-1 H-imidazole-5-carboxamide 
MPT. = 151 °C 

EXAMPLE 7: 

15 2-butvl-1-r(4-(methoxvcarbonvl)phe^ 
yll-1 H-imidazole-5-carboxamide 
MPT. = 192 °C 

EXAMPLE 8: 

20 

2-butvl-1-r(4-(methoxvcarbonvl)phenvl)met^ 
vll-1 H-imidazole-5-carboxamide 
MPT. = 204 °C 

25 EXAMPLE 9: 

2-butvl-1-r(4-(methoxvcarbonvl)phenvn 
vll-1 H-imidazole-5-carboxamide 
MPT. = 194 °C 

30 

EXAMPLE 10: 



2-butyl-1-r(4-(methoxvcarbonvl)phenyl)me^^ 



imidazole-5-carboxamide 
35 M PT. = 206°C 
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EXAMPLE 11: 

2-butvl-1-r(4-(methoxvcarbonvl)phe 
5-vn-1H-imidazole-5-carboxamide 
5 MPT. = 213°C 

EXAMPLE 12: 

2-butvl-1-r(4-(methoxvcarbonvl)phenvl)methvn-N4(4-trifluoromethvl-phenvl)m 
10 tetrazol-5-vn-1H-imidazole-5-carboxamide 
MPT. = 192 °C 

EXAMPLE 13: 

15 2-butvl-1-r(4-(methoxvcarbonvl)phe^ 

1 H-tetrazol-5-vlM H-imidazole-5-carboxamide 
MPT. = 170 °C 

EXAMPLE 14: 

20 

2-butvl-1-r(4-(methoxvcarbonvl)phenvl)^ 
tetrazol-5-vn-1H-imidazole-5-carboxamide 
M PT. = 202°C 

25 EXAMPLE 15: 

2-butvl-1-r(4-(methoxvcarbonvl)phenv^^ 
vll-1 H-imidazole-5-carboxamide 
M PT. = 220°C 

30 

EXAMPLE 16: 



2-butvl-1-r(4-(methoxycarbonvl)phenvl)^ 



tetrazol-5-vn-1H-imidazole-5-carboxamide 
35 M PT. = 187°C 
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EXAMPLE 17: 

2-butvl-1-r(4-(methoxvcarbonvl)phe 
1 H-imidazole-5-carboxamide 
5 MPT. = 170°C 

EXAMPLE 18: 

2-butvl-1-r(4-(methoxvcarbonvl)phe^ 
10 tetrazol-5-vn-1H-imidazole-5-carboxamide 
MPT. = 200 °C 

EXAMPLE 19: 

15 2-butvl-1-r(4-(methoxvcarbonvl)phenvl)methvn-N4(4-(trifluoromethvloxv)phenvn 
1 H-tetrazol-5-vlM H-imidazole-5-carboxamide 
MPT. = 191 °C 

EXAMPLE 20: 

20 

2-butvl-1-r(4-(methoxvcarbonvl)phenvl)^ 
tetrazol-5-vn-1H-imidazole-5-carboxamide 
MPT. = 210°C 

25 EXAMPLE 21: 

2-butvl-1-r(4-(ethoxvcarbon^ 
imidazole-5-carboxamide 
MPT. = 165 °C 

30 

EXAMPLE 22: 



2-butyl-1 -r(4-(ethoxycarbon vl)phenyl)methvn-N-rphen ylmethyll-N-n H-tetrazol-5-yl1-1 H- 



imidazole-5-carboxamide 
35 M PT. = 184°C 



18 2707641 



EXAMPLE 23: 

2-butvl-1 -r(4-(pentvloxvcarbon vDphen vDmeth vll-N-rphenvlmeth vll-N-M H-tetrazol-5-vl1-1 H- 
imidazole-5-carboxamide 
5 MPT. = 181 °C 

EXAMPLE 24: 

2-butvl-1-r(4-(pentvloxvcarbonvl)phenvl)m^ H-tetrazol-5- 
10 yll-1 H-imidazole-5-carboxamide 
MPT. = 191 °C 

EXAMPLE 25: 

15 2-butvl-1-r(4-(phenvlmethoxvcarbonv0 

N-ri H-tetrazol-5-vlM H-imidazole-5-carboxamide 
M PT. = 203°C 

EXAMPLE 26: 

20 

2-butvl-1-r(4-(phenvlmethoxvcarbonvl)phenvl)methvn-N-r(4-cvanophenvl)methv 

tetrazol-5-vn-1H-imidazole-5-carboxamide 

MPT. = 133 °C 

25 EXAMPLE 27: 

2-butvl-1-r(4-(1-(cvclohexvloxvcarbonvloxv)ethvloxvcarbonvl)phenvl)methvn-N- 
rphenvlmethvn-N-n H-tetrazol-5-vn-1H-imidazole-5-carboxamide 
MPT. = 130 °C 

30 

EXAMPLE 28: 



2-butvl-1-r(4-(1-(cvclohexvloxvcarbonvloxv)ethvloxycarbonvl)phenvl)methvn-N-r(4- 



chlorophenvl)methvn-N41H-tetrazol-5-vn-1H-imidazole-5-carboxamide 



35 M PT. = 164°C 
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EXAMPLE 29: 

2-butvl-1-r(4-(hvdroxvca^ 
imidazole-5-carboxamide. 

5 

To a suspension of 1.64 g (3.4 x 10" 3 mole) of 2-butyl-1 -[(4-(methoxycarbonyl)phenyl)methyl]-N- 
[(thien-2-yl)methyl]-N-[-1 H-tetrazol-5-yl]-1 H-imidazole-5-carboxamide, in 70 ml of methanol, is added 
0.6 g (15 x 10" 3 mole) of sodium hydroxide in solution in 6 ml of water, then this is heated to 60 °C for 
two hours. The mixture is concentrated under reduced pressure, then the residue is solubilized in 
10 water. It is acidified by 1N hydrochloric acid until pH = 4.5. The solid obtained is filtered, washed in 
water and dried under vacuum in the presence of phosphoric anhydride. The raw product is 
recrystallized in methanol. 1 .25 g in the form of white crystals is obtained (yield = 78%). 
M PT. = 220°C 

15 The following examples of products can be obtained by an operation similar to that of Example 29: 
EXAMPLE 30: 

1- r(4-(hydroxvcarbonvl)phenyl)^ 
20 imidazole-5-carboxamide 

MPT. = 243 °C 

EXAMPLE 31: 

25 2-butvl-1 -r(4-(h vdroxvcarbonvDphen vDmeth vll-N-rphen vlmethvll-N-n H-tetrazol-5-vll-1 H- 
imidazole-5-carboxamide 
M PT. = 205°C 

EXAMPLE 32: 

30 

2- butvl-1-r(4-(hvdroxvcarbonvl)phenvl)methvn-N-r(furan-3-vl)methvn-N-ri H-tetrazol-5-vl1-1H- 
imidazole-5-carboxamide 

M PT. = 221 °C 
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EXAMPLE 33: 

2-butvl-1-r(4-(hvdroxvcarbonvl)p^ 
yll-1 H-imidazole-5-carboxamide 
5 MPT. = 180°C 

EXAMPLE 34: 

2-butvl-1-r(4-(hvdroxvcarbonvl)phenvl)methvn-N-r(2-chlorophenvl)methvn-N-r^ 
10 1 H-imidazole-5-carboxamide 
MPT. = 215°C 

EXAMPLE 35: 

15 2-butvl-1-r(4-(hvdroxvcarbonvl)phen^^ 
1 H-imidazole-5-carboxamide 
MPT. = 214°C 

EXAMPLE 36: 

20 

2-butvl-1-r(4-(hvdroxvcarbonvl)phenvl)^ 
1 H-imidazole-5-carboxamide 
MPT. = 180 °C 

25 EXAMPLE 37: 

2-butvl-1-r(4-(hvdroxvcarbonvl)phenvl)met^^ 
vll-1 H-imidazole-5-carboxamide 
MPT. = 184 °C 

30 

EXAMPLE 38: 



2-butvl-1-r(4-(hvdroxvcarbonyl)p^ 



imidazole-5-carboxamide 
35 M PT. = 222°C 
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EXAMPLE 39: 

2-butvl-1-r(4-(hvdroxvcarbonvl)p^ 
5-vn-1H-imidazole-5-carboxamide 
5 MPT. = 175°C 

EXAMPLE 40: 

2-butvl-1-r(4-(hvdroxvcarbonvl)phenvl)methvn-N-r(4-trifluoromethvl-phenvl)m 
10 tetrazol-5-vn-1H-imidazole-5-carboxamide 
MPT. = 215°C 

EXAMPLE 41 : 

15 2-butvl-1-r(4-(hvdroxvcarbonvl)phenvl)methvn-N-r(4-(N.N-dimethvl-amino)phe^ 
1 H-tetrazol-5-vlM H-imidazole-5-carboxamide 
MPT. = 190 °C 

EXAMPLE 42: 

20 

2-butvl-1-r(4-(hvdroxvcarbonvl)phenvl)methvn-N-r(4-(phenvlmethvloxv)phenvl^ 

tetrazol-5-vn-1H-imidazole-5-carboxamide 

M PT. = 260°C 

25 EXAMPLE 43: 

2-butvl-1 -r(4-(h vdroxvcarbonvDphen vDmeth vl1-N-r(4-(1 -meth vleth vDphen vDmeth vll-N-M H- 

tetrazol-5-vn-1H-imidazole-5-carboxamide 

MPT. = 244 °C 

30 

EXAMPLE 44: 



2-butyl-1-r(4-(hvdroxvcarbonvl)phenyl)^ 



1 H-imidazole-5-carboxamide 
35 M PT. = 225°C 
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EXAMPLE 45: 

2-butvl-1-r(4-(hvdroxvcarbonvl)phenvl)methvn-N-r(4-hvdroxvcarbonvlphenvl)meth 
tetrazol-5-vn-1H-imidazole-5-carboxamide 
5 MPT. = 267°C 

EXAMPLE 46: 

2-butvl-1-r(4-(hvdroxvcarbonvl)phenvl)m 
10 1 H-tetrazol-5-vlM H-imidazole-5-carboxamide 
MPT. = 204 °C 

EXAMPLE 47: 

15 2-butvl-1-r(4-(hvdroxvcarbonvl)phenvl)m 
tetrazol-5-vn-1H-imidazole-5-carboxamide 

To a solution of 1.5 g (2.5 x 10" 3 mole) of 2-butyl-1-[(4-(phenylmethoxycarbonyl)phenyl)methyl]-N- 
[(3,4-methylenedioxyphenyl)methyl]-N-[1 H-tetrazol-5-yl]-1 H-imidazole-5-carboxamide in 40 ml of 

20 dimethylformamide, is added under nitrogen atmosphere 0.15 g of 10% palladized charcoal. The 
suspension is then agitated under hydrogen atmosphere for 4 hours, under a pressure of 3.5 x 10 5 
pascals. The catalyst is eliminated by filtration. Then water is added to the filtrate, then a 1N solution 
of sodium hydroxide is added to bring to alkaline pH. The aqueous phase is extracted with ethyl 
acetate and then is acidified with 1N hydrochloric acid until pH = 4. The precipitate product is filtered 

25 and washed in water. After recrystallization in isopropyl alcohol, 0.18 g of white crystals is obtained 
(yield = 14%). 
M PT. = 166° C 



The following example of a product can be obtained by an operation similar to that of Example 47: 
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EXAMPLE 48: 

2-butvl-1-r(4-(hvdroxvcarbonvl)ph^ 
1 H-imidazole-5-carboxamide 
5 MPT. = 263°C 

EXAMPLE 49: 

2-butvl-1-r(4-(2-chlorophenvlsulfonvlaminocarbonvl)phenvl)methvn-N-r(thien 
10 1 H-tetrazol-5-vlM H-imidazole-5-carboxamide 

0.63 g (1.35 x 10" 3 mole) of 2-butyl-1-[(4-(hydroxycarbonyl)phenyl)methyl]-N-[(thien-2-yl)methyl]-N- 
[1 H-tetrazol-5-yl]-1 H-imidazole-5-carboxamide is suspended in 30 ml of dichloromethane. Then 0.5 g 
(4 x 10" 3 mole) of 4-dimethylaminopyridine, 0.39 g (2 x 10" 3 mole) of 2-chlorobenzenesulfonamide and 

15 0.39 g of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride are added successively. The 
reaction medium is agitated at ambient temperature for 10 hours then the dichloromethane is 
evaporated under reduced pressure. The residue is taken up with water then acidified until pH = 3 
with 1 N hydrochloric acid. The precipitate is filtered, washed in water and ethanol. The precipitate is 
recrystallized in an ethanol-methanol mixture. 0.53 g of a white solid is obtained (yield = 61%). 

20 MPT. = 250 °C 

EXAMPLE 50: 

2-butvl-1-r(4-((1H-tetrazol-5-vl)aminocarbonvl)phenvl)methvn-N-rphenvlm 
25 5-vn-1H-imidazole-5-carboxamide 

130 mg (0.8 x 10" 3 mole) of 1 -1 '-carbonyldiimidazole is added to a solution of 320 mg (0.69 x 10" 3 
mole) of 2-butyl-1 -[(4-(hydroxycarbonyl)phenyl)methyl]-N-[phenylmethyl]-N-[-1 H-tetrazol-5-yl]-1 H- 
imidazole-5-carboxamide, in 20 ml of tetrahydrofurane and 2 ml of dimethylformamide. The reaction 
30 mixture is brought to reflux for three hours then cooled to ambient temperature. Then 
586 mg (0.69 x 10" 3 mole) of 5-amino tetrazol is added. The reaction mixture is brought to reflux for 
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4 hours then left to return to ambient temperature for the night. The solvents are evaporated under 
reduced pressure, the residue is taken up with water than acidified to pH = 3 with 1N hydrochloric 
acid. The precipitate product is filtered, washed in water and dried. The product is recrystallized in 
methanol. 230 mg of white solid is obtained (yield = 64%). 
5 MPT. = 202°C 

In the following tables I to VI, a certain number of compounds according to the invention are 
collected. In the tables the symbols used have the following meanings: 

10 

n-Pr = -CH2-CH2-CH3 

15 

i-Pr = -CH(CH 3 ) 2 



20 n-Bu = -CH2-CH 2 -Ch2-CH 3 



n-Pent = -(CH 2 ) 4 -CH 3 



DMA = -N(CH 3 ) 2 

30 



Ph = phenyl 
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30 
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Table I 



R^\ N /^COOH 


PREPARATION 




R' 


M PT. (°C) 


2 


n-Bu 


C0 2 CH 3 


212 


3 


n-Bu 


C0 2 C 2 H 5 


202 


4 


n-Bu 


C02-n-Pent 


168 


5 


n-Bu 


C0 2 -Bn 


170 


6 


n-Bu 


C0 2 -CHEC 


50 


7 


n-Pr 


C0 2 CH 3 


225 
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Table II (continued) 



PREPARATION 


Ar' 


M PT.(°C) 


15 


// \ 
r x ^ — CN 


230 


16 


— »(c%) 2 


213 


1 7 


(J \\— OBn 


22*3 


18 


(/ \\_CH(CH 3 ) 2 


205 


19 




260 


20 




220 


21 


^ ^ OCF 3 


224 
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Table III 




EXAMPLE 


R 1 


R 


Ar 


M PT. (°C) 


1 


n-Bu 


C0 2 CH 3 




190 


2 


n-Pr 


C0 2 CH 3 




191 


4 


n-Bu 


C0 2 CH 3 


b 


200 


10 


n-Bu 


C0 2 CH 3 


^^^^^ 


206 


21 


n-Bu 


C0 2 C 2 H 5 




165 


22 


n-Bu 


C0 2 C 2 H 5 


Ph 


184 
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Table III (continued) 



10 



15 



20 



EXAMPLE 




R 


Ar 


M PT. (°C) 


23 


n-Bu 


C02-n-Pent 


Ph 


181 


24 


n-Bu 


CC>2-n-Pent 




191 


25 


n-Bu 


CC>2-Bn 




203 


26 


n-Bu 


C0 2 -Bn 


r — cn 


133 


27 


n-Bu 


C0 2 -CHEC 


Ph 


130 


28 


n-Bu 


C0 2 -CHEC 




164 
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Table IV 



5 




OCH 3 



35 



EXAMPLE 


Ra 


M PT. (°C) 


3 


H 


190 


5 


4-OCH 3 


209 


6 


2-CI 


151 


7 


3-CI 


192 


8 


4-CI 


204 


9 


4-CH3 


194 


11 


3,4-diCI 


213 


12 


4-CF3 


192 


13 


4-DMA 


170 
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TABLE IV (continued) 



10 



EXAMPLE 


Ra 


M PT. (°C) 


14 


4-0-Bn 


202 


15 


4-CN 


220 


16 


4-i-Pr 


187 


17 


4-Ph 


170 


18 


4-C0 2 CH 3 


200 


19 


4-0 CF 3 


191 


20 


3,4-(0-CH 2 -0) 


210 
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Table V 









0- 










5 




N 1 I 

| o 








N— KTH 


10 


1 








OH 






EXAMPLE 


Ra 


M PT. (°C) 


15 


31 


H 


205 




33 


4-OCH3 


180 


20 


34 


2-CI 


215 




35 


3-Ci 


214 




36 


4-CI 


180 


25 










37 


4-CH3 


184 




39 


3,4-diCI 


175 


30 


40 


4-CF3 


215 




41 


4-DMA 


190 


35 


42 


4-O-Bn 


260 
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TABLE V (continued) 



10 



EXAMPLE 


Ra 


M PT. (°C) 


43 


4-i-Pr 


244 


44 


4-Ph 


225 


45 


4-C0 2 H 


267 


46 


4-O-CF3 


204 


47 


3.4-(0-CH 2 -0) 


166 


48 


4-CN 


263 
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Table VI 



5 




ID 


EXAMPLE 




Ar 


R2 


M PT. (°C) 


20 


29 


n-Bu 




OH I 


220 




30 


n-Pr 




OH 


243 


25 


32 


n-Bu 




OH 


221 


30 


38 


n-Bu 




OH 


222 


35 


49 


n-Bu 




OCSA 


250 




50 


n-Bu 


Ph 


TA 


202 
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The products according to the invention are inhibitors of the effects of angiotensin II. 

The activity of the compounds according to the invention as antagonists of the angiotensin II vascular 
receptor was evaluated by their efficacy to antagonize the contractile response induced by 
5 angiotensin II in rabbit isolated aortic rings. The rings are suspended in a Krebs-Henseleit bath 
maintained at 37 °C and aerated by an 0 2 /C0 2 mixture (95/5, V/V), then stretched at a resting tension 
of 2 g. After one hour of rest, a contraction is caused by angiotensin II (3 x 10" 9 ) in the presence of the 
product to be tested that was preincubated for 15 minutes. The concentration (expressed in 
nanomoles) of the product to be tested producing an inhibition of 50% of the contractile response 
10 (IC 5 o) is calculated from the concentration-response curve. The results obtained with a certain 
number of compounds according to the invention are collected in Table VII. 

The compounds according to the invention have been tested on conscious normotensive rats for their 
propensity to inhibit a pressor response induced by angiotensin II. The compounds according to the 
15 invention were administered orally at a dose of 3 mg/kg. The results are expressed in maximum 
inhibition % of the pressor response to angiotensin II (Table VIII). 

By way of comparison, pharmacological activity tests were also done with a known reference product 
presented as being a preferred angiotensin II inhibitor in patent application EP-A-425 211, and 
20 referred to as "Z" in the following tables, this Z product having the formula: 



25 



30 
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Table VII 



15 



20 



EXAMPLE 


IC 50 (x10- 9 M> 


29 


1.7 


31 


2.2 


32 


2.0 


33 


0.5 


34 


3.2 


35 


1.6 


36 


0.4 


37 


1.7 


38 


5.2 


39 


1.0 


41 


4.6 


49 


2.7 


50 


2.1 


Z 


6.2 
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Table VIII 



5 



15 



EXAMPLE 


Inhibition % 


1 


47.9 


3 


54.7 


29 


61.8 


31 


72.7 


Z 


22.0 
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Reading the pharmacological test results in Tables VII and VIII shows that the products according to 
the invention have an angiotensin II effect inhibitory activity that is definitely higher than reference 
product Z. 

The products according to the invention are useful in therapeutics in the treatment or prevention of 
5 high blood pressure, glaucoma, circulatory disorders, restenosis following angioplasties, the 
development of atheromatous or fibroproliferative lesions, diabetic nephropathy and retinopathy, 
infarct and angina and to improve cognitive function. 

According to the invention, a therapeutic composition characterized in that the composition contains 
10 at least one compound of formula I or one of its addition salts in a therapeutically effective quantity in 
combination with a physiologically acceptable excipient is recommended. 

The use of compounds of formula I or their addition salts as angiotensin II antagonist agents to obtain 
a preventive or curative medication for high blood pressure, circulatory disorders or glaucoma is also 
15 recommended. 
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CLAIMS 

1. An imidazole-5-carboxamide compound, characterized in that the compound is chosen from the 
group comprised of: 

5 (i) N-(tetrazol-5-yl)-imidazole-5-carboxamide derivatives of formula: 



10 




15 (I) 

in which: 

- Ri represents an n-propyl or n-butyl group, 
20 - R represents: 

* a CO2R2 group in which R 2 represents: 

- the hydrogen atom, 

- a C1-C5 linear or branched alkyl group, 

- a benzyl group, 

25 - a group of formula -CH3-O-CO-R4 in which R 3 represents a hydrogen 

atom or a methyl group and R 4 represents a C1-C5 linear or branched alkyl group, a C 2 -C 6 linear or 
branched alkoxy group, or a C 5 -C 6 cycloalkyloxy group, 

* a 2-chloro-phenyl-sulfonylamino-carbonyl group, or 

* a tetrazol-5-yl-amino-carbonyl group, 
30 - Ar represents: 

* a phenyl group optionally substituted by one or more of the following atoms or 
groups: methyl, 1 -methyl-ethyl, phenyl, chloro, cyano, methoxy, benzyloxy, trifluoromethyloxy, 
trifluoromethyl, N,N-dimethyl-amino, carboxyl, methoxycarbonyl, 

* a 3,4-methylenedioxy-phenyl group, 
35 * a 3-furanyl group, 

* a 2-thienyl group, or 
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* a 2-naphtyl group; and 

(ii) their addition salts with mineral or organic bases 

2. The compound according to Claim 1 characterized in that 
5 - Ri represents an n-butyl group, 

- R and Ar respectively represent the following pairs: 

* Carboxyl and 2-thienyl, 

* Carboxyl and phenyl, 

* Carboxyl and 3-furanyl, 

10 * Carboxyl and 4-chloro-phenyl, 

* Carboxyl and 3,4-dichloro-phenyl, 

* Carboxyl and 3-chloro-phenyl, 

* Carboxyl and 4-methyl-phenyl, 

* Carboxyl and 3,4-methylenedioxyphenyl, or 

15 * 1-(cyclohexyloxycarbonyloxy)-ethyloxycarbonyl and phenyl. 

3. The compound according to Claim 2 characterized in that the compound is salified by an organic or 
mineral base. 

20 

4. A therapeutic composition characterized in that the composition contains at least one compound of 
formula I or one of its addition salts in a therapeutically effective quantity, in combination with a 
physiologically acceptable excipient. 



5. The use of a compound of formula I as an angiotensin II antagonist agent to obtain a preventive or 
curative medication for high blood pressure, circulatory disorders and glaucoma. 

30 



6. An intermediate compound, useful in the synthesis of a compound according to Claim 1, 
characterized in that the intermediate compound is an imidazole-5-carboxylic acid of formula: 
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5 




O 



in which R 5 represents an ethyl group, an n-pentyl group, a benzyl group or a group of 
10 formula CHR3-O-COR4 in which R 3 represents a hydrogen atom or a methyl group and R 4 represents 
a C1-C5 linear or branched alkyl group, a C 2 -C 6 linear or branched alkoxy group or a C 5 -C 6 
cycloalkyloxy group. 



7. An intermediate compound, useful in the synthesis of a compound according to Claim 1, 
characterized in that the intermediate compound is a tetrazol-5-amine of formula: 



in which Ar' represents a 2-thienyl group, a 2-furanyl group or a phenyl group substituted by 
one of the following groups: 4-methoxy, 4-trifluoromethyl, 4-cyano, 4-dimethylamino, 4-benzyloxy, 
4-(1-methylethyl); 4-phenyl, 3,4-methylenedioxy, 4-trifluoromethyloxy, 3,4-dichloro. 

30 8. A process of preparation of a compound according to Claim 1 characterized in that: 



15 



20 




a) one cause to react a compound of formula 
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5 




3D 

in which 

10 - Ri represents an n-propyl or n-butyl group, 

- FT represents a C0 2 R'2 group in which R' 2 represents 

- a C1-C5 linear or branched alkyl group, 

- a benzyl group, or 

- a group of formula -CHR3-O-CO-R4 in which R 3 represents a hydrogen atom or a 
15 methyl group and R 4 represents a C1-C5 linear or branched alkyl group, a C 2 -C 6 linear or branched 

alkoxy group, or a C 5 -C 6 cycloalkyloxy group, 



with a compound of formula: 




in which Ar' represents: 

* a phenyl group optionally substituted by one or more of the following groups or atoms: 
methyl, 1 -methyl-ethyl, phenyl, chloro, cyano, methoxy, benzyloxy, trifluoromethyloxy, trifluoromethyl, 

30 N,N-dimethylamino or methoxycarbonyl, 

* a 3,4-(methylenedioxy)phenyl group, 

* a 3-furanyl group, 

* a 2-thienyl group, or 

* a 2-naphtyl group, 

35 to form an amide bond, in an organic solvent and in the presence of a catalyst, at a temperature 
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between ambient temperature and the reflux temperature of the reaction medium, under atmospheric 
pressure, for 0.5 to 24 hours, and to obtain a compound of formula: 



Ar' 

< 



10 




(T) 



in which Ri, R' and Ar' have the same meanings as above; and, 

15 

b) if necessary, the compounds of formula I' thus obtained are subjected to the following 
treatments: 

(i) a compound of formula I' is saponified, in which at least one of the R' and Ar' groups 
20 represents or contains an alkoxycarbonyl group, in the presence of a strong base in dimethoxyethane 

or an alcohol to obtain a compound of formula I in which at least one of the R and Ar groups 
represents or contains a COOH group, or 

(ii) a compound of formula I' is deprotected, in which R' represents a benzyloxycarbonyl 
25 group in the presence of a catalyst to obtain a compound of formula I in which R represents a COOH 

group, then 

(iii) one acylates an arylsulfonamide of formula: 



30 



H 2 N_S0 2 




35 



or one acylates the 5-amino-tetrazol of formula: 



45 2707641 



N 



Ch 



by a monoacid of formula I obtained in the previous step (i) or (ii), in which R represents a 
COOH group and Ar has the same meanings as above for Ar' in formula III, to obtain a 
compound of formula I in which Ri and Ar have the same meanings as above and R represents 
10 a 2-chlorophenylsulfonylaminocarbonyl group or a (tetrazol-5-yl)-aminocarbonyl group. 
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